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HBERE

ARImyE 7 S5 35 S, KNEA
TERBEINRXRIXA N

(Corporate Environmental Management )

BYER # EEBI/ Yasunori HEGI / 3EEENEET

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

/Department

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students #ttain by Course Completion), Specific Targets in Focus

FhES A B THEED HizEE
ROGEE - TERF I O | BEEEICSITARRE YR VA L OFEOEES RIAEIEFT S,
FaE I @ | IHEF CEITARREIERERHERRTE 2,
EE - JHy - &I il
Rl - BER - BE I O RIR TR VM L HOFERE CNSOHYHFIIDONT, WETELL DTS,

MO RhE O:REE A rRE

# 1, I-ICHET2FPEESRHICEIT28012. B0-207h Va5 Lvw FEHEIL TS,

EREETRUA L

HEIRERY AT LD -ZLAOFER. BB EAESAHICBITSEhOMENEE I -20h Va5 Ly FTHEEIL TR S,

RENOPE /Course Description

DAEOREBERG, SERZARMOERLE[NES) SERHREZETIHRRERLBMBAERE<EREZET L, 2S5 LEBEICHEL
BRBELCHBUIRENZIAVINOAEYES, BEERHDN SEZNTFEPEINIEZECEANETEANLEELTVS, KEREG, R

BYZRIAVNOEBLEOEFMRZREAL TREBESBRV A LCHINENEERD,

%8, NEARRISEEEBLETIREEEXBORRITREEINDESTH S,

An environmental problem of Japan has changed from the industrial pollution problem on the highly developed economic growth period to the
global environmental problem. And an environmental management in the business has chenged too from directly regulations to the combined

technique which contains an economical technique and independent controls.
This lecture will be going to think the problem and solution in the case study of actually business management. To do the jobs in charge of

environmental control subsection chief in the factories.

HHRIE [Textbooks
HEEM

Disutribution of original textbook.

SEEREEREICE O) [References ( Available in the library: O )

ZHHDOTHEZFICHELBN TS

References are introduced in lecture, if necessarry.
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ERRBBEIRIXD DR

(Corporate Environmental Management )

BB WA /Class schedules and Contents

©O~NOoO O~ WDN

9
10
11
12
13
14
15

RIS TIRFENROBEEICOVT
REEEORESE
TEZR)E<REBEES
REEATOBE (X%, K&, BE. T8%)
BEREGSEXREOHE
RENZRIX N ATLAOBE
BRENZXIXV N ATLDEE
RREAHRUCRRYTIUTI70-JAK
TEOHLNEELREE

IS5 THERNRRER
RBT7EAXY NOERE
KRREIAVHIEDRA
HIRBRIFERBEA OX IS

REREORE

g

. Promotion of Environmental control measures in the company

. History of environmental problem

. The environmental various lows around the company

. Outline of the each environmental lows (air, water, + + -+ - - etc.)
. Outline of the basic law for establishing the recycling-based society
. Outline of the environmental management system

. Cons t ruction of the environmental management system

. Environmental accounting & Environmental material flow cost

. Outline of corporate social responsibility & management

. Practice of the environmental management in the factories
. Practice of the environmental assessment

. Practice of the environmental consultation business

. Measures of the global environmental problem

. Views of the environmental management

. Generalization

RIEME D 5%  /Assessment Method

T—NLR—bK 50% BWMEAOEYEH 50%
Report 50% Matching to class  50%

Epi- E%FBOANAE  /Preparation and Review
RIEMBAREE, FREICEETHY., BUh #4 BENEBELBI1I—AOHTIRETES, £k, BEOERACBTFZDSATARSIIE
EREILBRITZENTED, ChSNERZHSOREZSO TLAKIREL, RETEShEABOEMER—AICEZ, E5ICLARIL

7

VTERREIEHD L,

BiEEDEE /Remarks

8h, BEOLIAFTLBTFANENZES, BEICLVERENT—RANTHERLEIONOT, PC- 7O V52— %#&KA,

HBERE

Resume or texts will be distributed at each time. The lecture will be given by powerpoints and handouts, using a PC and a projector, when

ne

cessary.

BARTRIE

Th

is course is taught in Japanese.

FELAEBIHEOETRICRS Z &,

Ways of the preparation and review for the class are suggested from theteacher.

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords

1/ 107
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NN ECEEE TR

(The Creation , Protection and Utilization of Intellectual Property)

BHER #HE IE/Masashi INOUE / IRERMTHZEFT, BN  FBE / Kunihiko NAKAMURA / IREBH T H 22 PR
/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHONDS MPRSAHIC BT80N (FEVETIRICRICHIT L8 | . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students #ttain by Course Completion), Specific Targets in Focus

FES BB BREN HE0E
508, - 1208 R e
e 1 | © [aeBiEiEce 5 &R0 ms s 80 T 5,
=% I Eh I
R - ma - N | O |[EiEL L To8 S0MEEEROE S TALE S o,
i? gﬁﬁ f—%im?%?ﬁ@?ﬁ;ﬁﬁﬁéﬁ%m BO—0N U Fa5hvy TEREIL TS, HIEHEDLE = /5H

HEIRERY AT LD -ZLAOFER. BB EAESAHICBITSEhOMENEE I -20h Va5 Ly FTHEEIL TR S,

RENOPE /Course Description
ABOHNEMEESHORRICOVT, #HAOREBELFAZRDIZEILELY, MMLORBRELEOREICTEFSEITDECTN NG EEFENE
WTY, AERE. ANMEECEIZIERANEERE, ROZECLCERNEABOTBZARELTVET,

The purpose of the intellectual property rights system is to promote development of the culture and the industrial development of our country by
planning protection and the use of the right about the intellectual property which is result of the human intellectual activity.
The aim of this course is understanding of the laws about the intellectual property and the acquisition of practical knowledge based on an example.

#HHKIE [Textbooks
ENERZETHEIRLET,
To be announced in class.
SEEZREEFEICIE Q) [References ( Available in the library: O )

VEOERTERLET,
To be announced in class.
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(The Creation , Protection and Utilization of Intellectual Property)

BB WA /Class schedules and Contents

HEPE L &

c o RAOEREBFIEE
- BRTEM
- BEFE R ERN EBERH
- REFHEE. BELER
- BEMEOMD. RELFA
© o ETRMXEREELEFYY T
- HRSREE & MEVRIE
( - BETHMEA
BRF(9) - - - BFEFHME2
BE: - - IETT1ORE
BE - - B LOERAORE
EEE(1) - - BEY. BEE
EEE(2) - - EiFE
Z Ot HE B EHE

—_
N
~

O ~NO O WN =
o e e
FHRFFFIFN N
ONO O A WN
—_——— — — — —

©

_ A A A A A
a b wN -0

About Intellectual property

A legal definition of the Invention and Patent system
Conditions for Patentability

Right to patent and Service invention

Patent application, Examination and Registration
Leagal effect, Infringement and License

Prior art search and Patent map

Research actibity and Intellectual property

9 Claim, Description 1

10 Claim, Description 2

11 Design Right

12 Trademark Right

13 Copyright 1

14 Copyright 2

15 Some others on Intellectual property

O N OO WN =

RAESHM D H3E  /Assessment Method

LR—K report 30%
/NFZA N mini examination 30%
AEOREAOE) A& efforts attitude to class 40%

EH- ERFEBEOHAZAR /Preparation and Review

BRERANECTICTFOREARZFEL, RERTRIGRENBTZEEIS &,
FHRECIEREECHAMERDET,

To prepare before class, and to review after class.
Positiveness and cooperativeness are asked for a member of a class.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
Intellectual property
Patent

2/ 107
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ocAcademic Presentation |

(Academic Presentation [)

HBERE

HYER AR Eth/ Tetsuya KASHIWAGI | EEHE L X —0VUVEDODSE

/Instructor

BIBER B 28 {1 5 138 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HNRER [BIR] WS ATLO—X, BEFHAO—R

/Department

ERTIISNS FUESAHICEITLEEN (FEMETHICEITHITAEE | FEEE

/ Competence Defined in “Diploma Palicy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FhES A C BT EEED ZEEE
£DgE - FEEE I
jk; I
BE - R - =31 m & |(ELEESERRE RO TR E AR & TELD,
Rl - EEk - BEE I\

WEWORE O RhE A DPRGE
HEO-2OAhUF S Ley FEEIL TS,

RENOPE /Course Description

fcadenic Presentation 1

Presentation skills are essential for both engineers and researchers. Students will acquire basic skills and strategies necessary for giving an
effective presentation. By the end of this course, they will have the fundamental knowledge of how to give an effective poster presentation in

English.
HHRIE [Textbooks

The Essential Guide for Academic Presentations. (by Makiko Tanaka) Macmillan Language House. ¥2,100.

sZEREEFEEICIE O) /References ( Available in the library: O )
To be announced in class

B¥StE - WA /Class schedules and Contents

Week 1. Course Introduction

Week 2. What is an Academic Presentation?

Week 3. Preparing for Presentations

Week 4. Understanding Your Audience

Week 5. Gathering Ideas

Week 6. Reading a Scientific Paper: Focusing on Grammar
Week 7. Reading a Scientific Paper: Focusing on Vocabulary
Week 8. Reading a Scientific Paper: Evaluation

Week 9. Reading a Scientific Paper: In-class Presentation
Week 10. Writing a Draft: Organizing the structure of a presentation
Week 11. Writing a Draft: Plagiarism

Week 12. Writing a Draft: Revising and Proofreading

Week 13. Creating Effective Poster Presentations

Week 14. Rehearsing Your Poster Presentation

Week 15. Final Poster Presentations

BRiEFFM DA%  /Assessment Method
Participation: 20%
Assignments: 20%
In-class Presentation: 30%
Final Poster Presentation: 30%

Efl- BHRFZOAAE /Preparation and Review

Students must review complete the homework that is assigned in each class and sufficiently prepare for the following week..

3/ 107



HBERIB
oAcademic Presentation |

(Academic Presentation [)

B LEDEE /Remarks

(1) All the students who wish to enroll are required to contact the course instructor before the first class. This is very mportant for the course
instructor to decide whether the course is to be conducted in English or Japanese. Those who fail to do so and miss the first class may not be
allowed to take the course.

(2) Students must have sufficient proficiency of the language of instruction to pursue the course work. The course nstructor may give a diagnostic
test to assess the language proficiency of the student. Students may also be asked to present the score of a recent language test (such as TOEFL
or TOEIC for non-native speakers of English taking the course in English, or JLPT for non-native speakers of Japanese taking the course in
Japanese) to verify their language proficiency.

(3) Enrollment in this course is limited to a maximum of 10 students. Selection of the students is at the discretion of the course instructor.

(4) Students are expected to work independently.

HYENSOXYHE— [Message from the Instructor

More and more Japanese companies are moving toward globalization. This trend makes it even more important to
acquire the presentation skills to persuade an audience. This course will help you give a more effective presentation in an international meeting
and improve your academic English skills for your future success.

F—7—R /Keywords
Academic presentation, English, International convention

3/ 107
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oAcademic Presentation |l

(Academic Presentation II)

HYER AR Eth/ Tetsuya KASHIWAGI | EEHE L X —0VUVEDODSE

/Instructor

BIBER B 28 {1 5 2% Hj RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HNRER [BIR] WS ATLO—X, BEFHAO—R

/Department

ERTIISNS FUESAHICEITLEEN (FEMETHICEITHITAEE | FEEE

/ Competence Defined in “Diploma Palicy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FAIES HHICE 1T 55 HEEE
EO5; - TERE I
HRE if
B - bR - =R i @ EYVISREFRIEERO THERFREREL. AFIC DL THERT 22 &0 THE D,
R - EET - REE IV
>:<© FHCHE O 5_51@ o JPJPE%E " fcadenic Presentation I
BED—2ADAVF 15 LV FEREIL T S0,

RENOPE /Course Description

Presentation skills are essential for both engineers and researchers. Students will acquire basic skills and strategies necessary for giving an
effective presentation. By the end of this course, they will have the fundamental knowledge of how to give an effective power point presentation in
English.

HBE /Textbooks
The Essential Guide for Academic Presentations. (by Makiko Tanaka) Macmillan Language House. ¥2,100.

sZEREEFEEICIE O) /References ( Available in the library: O )
To be announced in class

B¥StE - WA /Class schedules and Contents

Week 1. Course Introduction

Week 2. What is an Academic Presentation?

Week 3. Preparing for Presentations

Week 4. Understanding Your Audience

Week 5. Gathering Ideas

Week 6. Reading a Scientific Paper: Focusing on Grammar
Week 7. Reading a Scientific Paper: Focusing on Vocabulary
Week 8. Reading a Scientific Paper: Evaluation

Week 9. Reading a Scientific Paper: In-class Presentation
Week 10. Writing a Draft: Organizing the structure of a presentation
Week 11. Writing a Draft: Plagiarism

Week 12. Writing a Draft: Revising and Proofreading

Week 13. Creating Effective Power Point Presentations
Week 14. Rehearsing Your Power Point Presentation

Week 15. Final Power Point Presentations

BRiEFFM DA%  /Assessment Method
Participation: 20%
Assignments: 20%
In-class Presentation: 30%
Final Poster Presentation: 30%

Ep- ERZFEDORNE /Preparation and Review
Students must complete the homework that is assigned in each class and sufficiently prepare for the following week..
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oAcademic Presentation |l

(Academic Presentation II)

B LEDEE /Remarks

(1) All the students who wish to enroll are required to contact the course instructor before the first class. This is very mportant for the course
instructor to decide whether the course is to be conducted in English or Japanese. Those who fail to do so and miss the first class may not be
allowed to take the course.

(2) Students must have sufficient proficiency of the language of instruction to pursue the course work. The course nstructor may give a diagnostic
test to assess the language proficiency of the student. Students may also be asked to present the score of a recent language test (such as TOEFL
or TOEIC for non-native speakers of English taking the course in English, or JLPT for non-native speakers of Japanese taking the course in
Japanese) to verify their language proficiency.

(3) Enrollment in this course is limited to a maximum of 10 students. Selection of the students is at the discretion of the course instructor.

(4) Students are expected to work independently.

HYENSOXYHE— [Message from the Instructor

More and more Japanese companies are moving toward globalization. This trend makes it even more important to acquire the presentation skills
to recommend or persuade an audience. This course will help a participant improve academic English presentation skills for future success.

F—J— R /Keywords
Academic presentations, English, International convention

4/ 107
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OIRERAM (EIEXIZRA)

(Environmental Principles  ( language: English ) )

HYER TH  EAT / Hiroyuki TSUJI BE#HB L X2—0CFE0OFE, HH Eih/ Tetsuya KUSUDA / SEEEEER
/Instructor FH%E IEA/ Masatsugu CHIJIIWA / SEE EhERT

BIBER By 28 {y 21 138 RERRE B AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNS PR AHICBIT &5 (FEMETRICEISHITARED | . FIEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FESAHICHITEHE HEEE
RO - IERE I @ |RIERREERFAL TH oD EZOTHEEST 5.
A1 i
B - - KR il O |RIRERETEL <5THEL. EERFIERICIEATE 2EhERISHITA,
RAL - BE - BE I O |RIERRE CRALERES. BiliE & L TOHERET - SmERES 10T 5.

O M EE O:E A prshE -
w1, [-|CREd AEAIEEHHIRITRENE. Ba—A200 U $25 L7y FEHEIL TS0, T

HERERY AT LA ALAOFEEIS., BB CFES AH CSIFAEENORMENEE - A0N ) F a5 67y FTHEIL TLHES 0,

REDOHE /Course Description
How do we recognize the fact, pick up problem and try to resolve them, when we think of the Environmental Issues? At this course, we will learn
several theories to consider the issues essentially, and practice to think of problems deeper using theories. Then, we try to attain a way of own
thinking, deconstructing existing flamework.

sk, REBEZEIDRIC. EOXSICEREZFTREL., REZERHL., ENXSCTOHREMIYBESELTVWIOEDS . FER
TR, REBEZFAENICREIZLONOEREFS, ThSZAVTREEZRO TVKIRETS, . ThoNBEREXERV, BE
FIB_EILELY, BSORAFEBSNBLSCRBEZBET.

HBE /Textbooks
Handouts are distributed if necessary.

PEBUTENEENT 2,

SEEREEREICE O) [References ( Available in the library: O )

Introduce some references in class.
PBEISUTERFICBNT S,
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HBERE

OIRFRM (RIBXWITA)

(Environmental Principles  ( language: English ) )

BB WA /Class schedules and Contents

Part1: Environment Philosophy by Tetsuya Kusuda

1. Principles of Environment and Environmental problems and issues

2. Structure of Environment and Relation among Environmental Elements
3. Environmental Problems on Society and Economy

4. Environmental Problems and Technology

5. Environmental Ethics

6. Application Exercise and Presentation

Part2: The Normative Approach to the Environment by Masatsugu Chijiwa
7. Introduction: Why do we need to learn ethics and justice in the first place?
8. Consequentialism and utilitarianism

9. 'The Trolley Problem’

10. Deontology and Kantian ethics

11. Virtue ethics

12. Application of normative ethics to the environmental issues

13. Three types of justice

14. Social responsibility and the vulnerable

15. Group learning and discussion

B REOEE (WHEHEH)
1LRESLVREBENE SRS

2 REDOBECEXZMOBERMY

IREBMBELHS BEATA

4. BRI RE & &Kl

5. RIRFE L RE

6. CARBLEBRRORR

BE2W REANORENTO—F (THEER)
7. BUDIC-BERBREZEEBREZSDD 72—
8. BREREIFESR

9. MEBERE KR

10. BB E N> MORE

1. fEfREZE

12. REBBEANOREMEZOSA TR

13. ZBHOES

14. HENBEFLHE

15. JIN—7TFB LR

a5 3E  /Assessment Method

Part1: Attend all lectures and discussion sections. Complete a reports. (40%)
Part2: Attend all lectures and discussion sections. Complete two or three short reports. (60%)

BB 2TORELERNOSM, LAR—MRE, (40%)
FoE ETORELBHAOSI, 2-3EDLKR—KNEH. (60%)

ER- BRZBOANAE  /Preparation and Review
Pre and post homework on handouts.
BEAERCOVTOFEFENIBETT,

BiEEDEE /Remarks

Basic knowledge on Environment studies is required to participate in discussions.
Official language: English
RREICOADIEREZEH T, BROBOBRICSETER L,

RS RE

HUEASOXYE— [Message from the Instructor

This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.
HEBETTHBLSBZEERE D,

E-mails of Lectures
Tetsuya Kusuda: hai54900@par.odn.ne.jp
Masatsugu: masastugu@hotmail.com

F—"— R /Keywords
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HBERE

OIRFRM (RIBXWITA)

(Environmental Principles  ( language: English ) )
F—J— R /Keywords

Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.

RIRE. il ME. BHE. AB. BR, &2
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HBERE
IR ( BEABHIEITA)

(Environmental Principles  ( language: Japanese ) )

HYER TH  FE4T / Hiroyuki TSUJII BB B L 2—0TFZ2 0P E, KN X / Noritugu KIMURA / SER Ehz8EH
/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

EETIFSNE FEESAHICEIT25E0 (FEMMETIRICHICNTA8E0) | . FEEE
/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FESAHICHITEHE HEEE
RO - IERE I @ |RIERREERFAL TH oD EZOTHEEST 5.
A1 i
B - - KR il O |RIRERETEL <5THEL. EERFIERICIEATE 2EhERISHITA,
RAL - BE - BE I O |RIERRE CRALERES. BiliE & L TOHERET - SmERES 10T 5.

O M EE O:E A prshE -
w1, [-|CREd AEAIEEHHIRITRENE. Ba—A200 U $25 L7y FEHEIL TS0, T

HERERY AT LA ALAOFEEIS., BB CFES AH CSIFAEENORMENEE - A0N ) F a5 67y FTHEIL TLHES 0,

REDOHE /Course Description
Bl REBEZEZEADBIC. EOXSICERZRBL. REZERL., EOLSICTOHRICAMVEESELTVBOESSH, TFE
ETR, REFBEEZTENICRFTIDIEOOEREZY, ThSZAVTEZZROTVKIHEETS, T, ThSOEERAAEREV. B
BREIDZEIZKY, BESORAFEBSNDERDICBEDEEBET,

How do we recognize the fact, pick up problem and try to resolve them, when we think of the Environmental Issues? At this course, we will learn
several theories to consider the issues essentially, and practice to think of problems deeper using theories. Then, we try to attain a way of own
thinking, deconstructing existing frameworks.

HBE /Textbooks
PEISUTERZRA
Handouts are distributed if necessary.

SEZEREEHEEICIF O) /References ( Available in the library: O )

PECHEUTCEREFICBNTS
Introduce some references in class.
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HBERE

OIRIFFRM ( BEABHNIZTA)

(Environmental Principles  ( language: Japanese ) )

BB WA /Class schedules and Contents
1. BEZBE REFEROLEM
2. AR E RIEMRE
. IREBHEBE L ABEM
4. BRERKE(M) IRILF—ERE
5 BHREIRE(2) HYUMRE., BYHERR. SyEmRe
6. REBEDORE
7. B OES EREMBE() EXEGRIORN
8. HiTOES L REMB(2) EXEEmRM
9. BT OES EREMBEB) RKEIRLF—0TH
10. REME() Fltbn B, ABOEE
1. REGBEQ) £HRE. AEDR
12. REBREB) BRDLEEIE
13. REME4) HABERE
14. iﬁiﬁfﬁﬁ(S) EREE TR
15. REMEG) BERREOREK

1. Course Outline Necessity of Environmental Principles

2. Environmental Ethics from the Viewpoint of Problem-Solving Training

3. Environmental Education and Humanity

4. Environmental Problems in History (1) Energy and Environment

5. Environmental Problems in History (2) Vegetable Fuel, Animal Fuel, Mineral Fuel

6. Environmental Problems in present

7. Environmental Problems in Advancing Technology (1) Pre-Industrial Technology

8. Environmental Problems in Advancing Technology (2) Industrial Revolution and Technology
9. Environmental Problems in Advancing Technology (3) Future Energies

10. Human Rights and Environmental Ethics (1) Banner of Altruism and Human Dignity
11. Human Rights and Environmental Ethics (2) Bioethics, thought of Human Rights
12. Human Rights and Environmental Ethics (3) Rights to Lives

13. Human Rights and Environmental Ethics (4) Intergenerational Ethics

14. Human Rights and Environmental Ethics (5) Earth Totalitarianism

15. Human Rights and Environmental Ethics (6) Presentation

RAEEMD H3E  /Assessment Method

NLAR—bK 60% HiEH2E, 8E (A4 4 X, 12pt, 1200F L)
Report 60% Two times in the term, Pattern (A4 size, 12pt, 1200 characters in Japanese )
LAR—NHMEEE (R)

90+ HEMDHFEBA L EREZRATETVS,

80+ METHBLABENALLEEEZRHETETVS,

70+ RETEBLEABOBEHETORBNI TETLVS,

60+ BRETHL-ERANBEZEBEL TV,

SO BETHIERMBEERLTLAEL,

A9 BETEBABZE/TLAEL,

Evaluation Standard for Report

90+ Be able to develop thinking over expectation of instructor

80+ Be able to develop thinking applying knowledge provided in class

70+ Be able to develop thinking in the scope of knowledge provided in class
60+ Understood basic knowledge provided in class

-59 Not understood knowledge provided in class

-49 Not attained knowledge in class

2) BEPRDEE 40% HE+HsE

In class practice 40% eight times in the term
HEEERROMMELE (R)
FROLA—NHMEEECET S,

Evaluation Standard for in class practice and presentation
Followed to the standard for report above.

EH- ERFEEBEOHAZAR /Preparation and Review
BAEERICODVWTOFEZDY HET "7,
Pre and post homework on handouts.

B LEDEE /Remarks
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HBERE

oIRIFERM ( AEBRIBIZA)
(Environmental Principles  ( language: Japanese ) )

B LEDEE /Remarks

RECHAHIDIERZBH T, BROBOBRICSETED L,
Basic knowledge on Environment studies is required to participate in discussions.
ERSE : BHAE

Official language: Japanese

BYEEASOXYE— /Message from the Instructor
HBETTELSBELERE IS,
This course provides opportunities for deliberate thinking besides for acquisition of knowledge on environmental issues.

F—J— R /Keywords
REH. ME RE. BHEt. AR 8A 22

Sense of environment, Value of environment, Ethics, Sustainability, Human-being, Nature, Society.
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HBERE

(-]

FHBRTE (18— T )

(Internship)

VI

HYER FI1—AK

/Instructor

BIBER By 28 {y 5 12825  RERRE Rk £E A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

EFRTIFOND MPUESAHICEIT28Eh FEMETHICHISHITA8E) 1 . FIEEE

/ Competence Defined in “Dieloma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

PSS Bt C51 1 BRED Rl
AR - B2 I 5 RSN LB S| TIT D L S DI, EROEEEI T MRS,
- I EHAFATEERL T SPTOR0 +UR F EL TLEREREBRESITNT 3.
" m EEOSETROSNBEEN. SOFRD. MMOVIRSICE S HBINESI 1A,
T . FRIHIL TR0 SRR S, B TR L 75RO R VAL D S TR E SIS
1, T Ioaii5s SRS R B3 SHERIE, BT 20% U+ a5 hvo SEALTC R, | FRHE (15— 2)

HEE S FAARS AR BT AR NORESEEE - 20N U2 S L7y FTHEEIL TS,

REDOHE /Course Description
LEPZINARBEEETEEEZZTAEN S, —EHBERE- g MREFTSICEILKY, REAOHBLTTRERESABZVERERBL TH
¥EFHznlbetd, FELREOEENCECEMOLEBZTOS L ZANE TS, —EHEORENRTERZBEL LHEE2Z T, 2V
HEMRERTOZ T I RF—LANSNL, BMIEEN L EEBERET S,

The objective of this couse is to provide a structured setting for understanding the transition between academic
education and functional practice so that the two experiences complement and reinforce each other's value.
Students are expected to develop basic levels of skill and knowledge.

HHRIE [Textbooks

#FICHEL
none

SEEREEREICE O) [References ( Available in the library: O )
L
none
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HBERE

(-]

FHBRTE (18— T )

(Internship)

\ll

RESTE- WA  /Class schedules and Contents
ATT1-)i, RKEXEOWHE, SBELOHBKOSZARET S,
FHICOVWTRE., BBHA RESRIB &,
The schedule will be decided on the consultation with the company and student. For more information, please
see the couse guidelines.

XERFHA O I-ALBVT, —REBERTZIREREBREORMLL L THHETIESE.

1. EER  EEOHIREAEHAICHEE, BRFGFIRE (EXRF RRRGFIRE, BRAFERE ). 0@, BfHE. RFIVR, 70K
—HILEREORREEREOMBEKZT S,

2. RIRR  RIBRFFRMFOBE, ZHAREFHE. BRATLAOKRE, ZRBEROKRE. 0 NREFK. BIKEEHE, KX &
ERIMEOKRE. BEREER. ZHARME- Bk HERBORE. BREBMEOBBRZOMBELETS,

3.BER  BERAZERLITIRERMEHAMCHEE, BEOESFHE, EELANLOBEFE, BEHERBEOER. BESKMEED
BHEEETDS,

4. IR HEIFE, £EEE, BIEE, MRRE. WREE ISZNSOMBERETS.

* Architectural Design Couse :To acredit this course as the credit for eligibility for admission to examination of

Japanese first-class architect. Each student will spend more than 60 hours in a participating architectural office which
deals with architectural design, designer's supervision, structural design, site supervision, work supervision, etc..

Follows are examples of architectural office,

1. Architectural Design firms with recognized design stature: Predesign, Planning, and Schematic Design, including
programming, client contact, developing goals and concepts, site analysis, schematic design, code research, building cost
analysis, and design development

2. Architectural Equipment Design firms with recognized design stature

3. Architectural Structure Design firms with recognized design stature

4. General Construction Company which deals with site supervision, work supervision

BAEFIM D A5 3E  /Assessment Method
THERAE, OFER, MELLXO TFHMEE, . FELCLPERBESH SKRENICHITT S,
FHICOVWTR, BEHA RESBITRZE,
Evaluated by reports of each student and reports from the conpany

E§l- BRFZOAAE  /Preparation and Review
A2B=22Y THEOEMOBBEZERFL TH &,
It is necessary to survey on the work of company.

B LEDEE /Remarks

ATT1-)iF, REXEOWHE, SBEEOHKOSARETS. FHICOVWTE, BEHS RESBID &,
The schedule will be decided on the consultation with the company and student. For more information, please see the couse guidelines.

XEBET ¥ AVO-ALHBVT, BEEIZRERIBEAEORN L LTFH LTI HAE. RENRE "TEERFH(EE. BE. R T
BEE BIEBEICEIZERER, CRShD, XL, BEEBOAMRBORELUENTSATSY, hRHICERZERLENLD
CERVHCHEHENEEICRITHEZAMEL TV,

HIEELT (RBEOBEAREERBELTELIV ) M SEEEZZID L,
The trainer must be first or second-class architect or registered architectural equipment engineer.
BHEN,SOAYE— /Message from the Instructor
XBEFHAOI-ACHVT, —REFIIREEIBERENENE L THLITZEEK., BEUEESOLOOMELRE (S ) REEAS
6OREULE(1BH6REEHBELTI1088LE, BsAEGKT2BBLE) £TF5,
* Architectural Design Couse :To acredit this course as the credit for eligibility for admission to examination of

Japanese first-class architect. Each student will spend more than 60 hours in a participating architectural office .
ex) more than 10 days x 6 hours/day, more than 2 weeks x 5 days/week

F—7—R /Keywords
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ERAE

B AT LRI ( IRLF—IATLA)

(Introduction to Mechanical Systems | (Energy Systems))

BYEE 5 A / Masaaki IZUMI / ##H> AF LAT%R (19~ ), F1L T8/ Sadami YOSHIYAMA / B3 27 L
/Instructor TER(19~)

=B &M/ Yoshiaki MIYAZATO / ##> AT LATEHR (19~ ), #E & — / Koichi INOUE / ##> A7 L
IER(19~)
f#E & —BB/ Shinichiro NAKAO / ##> A7 ATEHR (19~ )

BEFIR B 28 {1 21 12825  RERRE E-£ 3 AN
/Year /Credits /Semester /Class Format /Class
TRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HNRER [ER] W A7L0—AR

/Department

ERTIISNDS PSS AHICEIT 280 (FEVETIICRICHITS8ED 1. FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Tarzets in Focus

FES HHICEIT25E FEEE
K058 - TEAR I & W TFEO LY -2 27T AT CEIT BRI IS8T &,
_— I-1 | & |[BWHIEDI2ILE—2 2T AN CBIT 2B IR T 55T 2,

I-2

w -1
B - bR - = -2
R - AR - REE IV O |BEFO I ) LF IO CERL .. I LY - RBEOEIHMREOLLENEERT 5.
MO R O:ME A rEE B AT LA
# 1, I-ICHEd 2285 A BIT28E0IE. Ba—20h U FaS Loy FEEEL TS, (T F—2 AT 4

L 2T LD -2 LAOREL. BB SRS AHICEI TAEENORMENES - 20N U £ a5 Lvy FTHEIIL TS,

REDOBE /Course Description
AEREEBISVTEBIZEZERL TCVWEAVEEERRELT, REHFERIZOERABOBEEZERLET. REHFLRIZFOE
BN EEEZMRTEDI HEFIIFTBDEZBRELET,

This cource is designed to provide the fundamentals of fluid mechanics and thermodynamics for the students who have not majored in mechanical
engineering in the under-graduate course. The aim of this cource is to obtain the ability to solve various fundamental problems in fluid mechanics
and thermodynamics.

HHRIE [Textbooks
EMRIEEHRBOETRTIED
To be announced in class.
SEEZREE®EICIE O) /References ( Available in the library: O )
EHRIEEHEDETRTIED
To be announced in class.

B¥StE - WA /Class schedules and Contents
MREBEEHEFIIILF—2RATATHFICSTZZENZFERBLEERARICOVTEELHREL., SFECRNUTERANBREZRRESEZ O
OEBNAVFISLEFTELET,

Students consult with the supervisor about their studies records and their fundamentals of the energy system field. The supervisor plans the
individual curriculum for enriching the fundamentals according to each student.

RAESHM D H3%  /Assessment Method
MREEHEN REICHTIRBEERAROERESERENICFTMLET,

Instructors evaluate comprehensively the approach and understanding for the class.

EH- ERFEEBEOHAZAR /Preparation and Review
BHEYENREOTE BEBZERLET,

Instructors will indicate preparation and review of the class.
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B AT LRI ( IRLF—IATLA)

(Introduction to Mechanical Systems | (Energy Systems))

B LEDEE /Remarks
HBENBEEZBEITZICE. BERGFLRANICEEEZFEE_REBRICEBELTIEE L,

Submit the notification of course registration to Teaching and Education Division, Academic Services Department Division II.

BHENSOAXYE— /Message from the Instructor
COBREZHEITDEILKRY, REIZFEBIZCHUTEEREEOEBNRED L EHFLTVET,

We hope that this class will help a great deal in your study of fluid mechanics and thermodynamics.

F—"— R /Keywords

8/ 107
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- = HERE
B AT LRI (RIS ATA )

(Introduction to Mechanical Systems Il (Design and Manufacturing))

HYER SBEE  S1E/ Takanori KIYOTA / ##> AT LAT2R (19~ ), MHE {8 / Nobuhiro OKADA / ##H> A7 L
/Instructor TEH(19~)

KRIE,# BB/ Changhee CHO / M AT ATER (19~)
fE%2 K =3/ Takumi SASAKI / WS AT LATEHR (19~ ), L ¥/ Hiroshi MURAKAMI / ##> A7 L

T8 (19~)

£ BLAE /Hiroki CHO / > AT ATER (19~ )
BIEER By 28 {y 1 1Z2H2%H  RERE EE AP
/Year /Credits /Semester /Class Format /Class
TRAZEEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HWRER [ER] #W> A7L0—R

/Department

EETIESND PUBESAHICHITLEN EEMETIHCRISHTLEE0 1 . FhEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

alivg =Ry or o e a1 Y- | ZEEE
KOG - TEAR I @ (B TFOERShFRL. SRETNIY AT L0 C BT 2= E S D,
_— I-1 S FRETANT Y AT AN TFOEF W HERERIEIS T 5.
I-2

e - 1
BE - Y- #IR I-2
B - Bdr - e i O | ILF -EEEEITORMEA~DREL S EEF S D,
O ME O:-EhE A SURhE e 2T LERED
# 1, I-CREd 22 ES B IT26E01E. B0—20hYUF a5 LV JEEIL T RS, (ERETAIT AT L)

EEEL 2T L0 -2LAOREER. BB SRS AHICE TAEENORENEE I -A0N U Fa S Lhvy FTHIIL TS

BENOME /Course Description
COME AT LAREEIE, BHIZEESHTHREED TV LTHEZERABOSS5, BERTOLOICXBERDZ MR L, BEDZE
. INI%, BEtE. BLTHBIZ0BEBZEELET. HEBER. EP7BFOELAEMAZENIHHETESZETT,

This course is designed to provide the fundamentals of machine design, including mechanics of materials,
dynamics, manufacturing processes, machine elements, and control engineering. The goal is to become able to explain fundamental terminologies
in each field.

HRIE [Textbooks
EHRIEEHEDETRTIED
To be announced in class.
SEEREEFEEICIE Q) /References ( Available in the library: O )
EMRIEEHEDETRTHIED
To be announced in class.

B¥:HHE - WA /Class schedules and Contents
MREEHREFRI NI ATAPHICE TR ZENFEERBLEBRAZBIC OV TEELHREL, S2ECRHUTERABEZREESEI LD
BRIAVFISLBFTELET,

Students consult with the supervisor about their studies records and their fundamentals of the design and manufacturing system field. The
supervisor plans the individual curriculum for enriching the fundamentals according to each student.

RAESHM D H3%  /Assessment Method
MREEHEN REICHTIRBEERAROERESERENICFTMLET,

Instructors evaluate comprehensively the approach and understanding for the class.

EH- ERFEEBEOHAZAR /Preparation and Review
BEHRIEEHENEFMICERLET,

Each instructor will announce them in advance.
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- = HERE
B AT LRI (RIS ATA )

(Introduction to Mechanical Systems Il (Design and Manufacturing))

BELDEE /Remarks
HHHBFEELET. ERNBEZBE TR, BERGLERICEHEZERE_FREBRICRELTEZTV,
Submit the notification of course registration to Teaching and Education Division, Academic Services Department Division II.

HYENSOXYHE— [Message from the Instructor

ERSHORFREL, BELETTRSBELETIZI2TOERAMBNEBETEILA, TREEHEORFNBERBAREE2ANIL,
BEOHICHTLKZIVEARHESREICIODVWT, BSFBIREHNEEICRVET,

Attending the class is not sufficient, but positive participation is required. Your further inquiry into the subject,
as well as following the lecturer's direction, will help you fully understand the essence of the lecture and related topics.

F—J— R /Keywords
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BPIRE
oIXIF—1t=x REETOER

(Chemistry of Energy: Reaction Kinetics)

HEER KXEH $E/Fumiaki AMANO / TRILF—RBRILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

PR S FEH 51T HRE DigaE
K058 - 3EAT 1 | @ [{eeFee mmEE M 23 A E 58T 5,
e i
I-1 | O [WEOT2ILE—HROFE LR A B BENEEET 5.
B - - R I—2
m—3
BAL - BEAR - BB N | @ |[gEOEMHRCEEREE L ED 5, (LR RIEOIIE 5B CHNT AEAE b O,
RO BIPBEE OB A PrEE i ] “ R
%1, [-ICHed 2RMESHHITBIT A1, BI—20NUFa25 Loy FEREIL T RS,

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
BROBPEM. XEBRBENIZILF—ZBRTOCLRACEVTEFBERSEE 2 CLEELRISRBETYT, IXRILF—BR7OR%ZH
HIZEHICEK., EFBEOLE (ERILE ) ZELERIIMVENHYET, AEETR. "FEHH, & TEER CHOITERILEOR
BEzZVET, AEFEABEFUATOESY T,
- EEBREVOEREEMRL. EFOBRBIZIAEEHKTE S,
- BFRBEECL IR —FrVTOBRREFATES,
- ERFECBEREORRZEBHATES,

Electron transfer reaction is the most important process to take place in energy conversion processes, for example, in photosynthesis as well as in
electrolysis and battery reactions. Knowledge of electron transfer chemistry, i.e. electrochemistry, is required for controlling a variety of energy
conversion processes. Students learn fundamentals of electrochemistry in the viewpoints of chemical equilibrium and kinetics.

This lecture aims at understanding the following topics in electrochemistry: (1) electrode potential; (2) kinetics of electron transfers; and (3)
relationship between current density and overpotential.

#HBIE [Textbooks
EFBBHOILE —EXLEAMN (BT E- HMHE—B &) BEE/E . 3,675

SEZEREEFEEICIE O) /References ( Available in the library: O )
O Eft®2I—R EXRF (EL E- $NEXR- ZESBE- BIEE Z)AEHR. 2,500 +F
O IvE2IvIBRILE (ERHEK SHEBE E ) RELERA. 1,800 + Bt
O EXtZE:BEfCHH (SNEEXEZE){LERA,. 2,200 + %

RESTE- WA  /Class schedules and Contents
1 HAH>RA guidance
2 IXRILF—ELEFEH energy and chemical equilibrium
3 B (BFIX/ILF¥—) OFHE control of electrode potential
4 ZJILVABRMDOR Nernst equation
5 EEBWMEN standard electrode potential
6 KmEEETBEH photoexcitation and electron transfer
7 REBR—RAOHKESRIETOEA photosynthesis—natural photoelectrochemical system
8 HREEE mid-semester test
9 IXRLF—Fvv S ERGEE reaction driving force and kinetics
10 BREEFBHRE kinetics of interfacial electron transfer
11 FFOIRILF 2%, BERBIZILF— energy levels of molecules, reorganization energy
12 SEMACIRILF—, Y—HAEH activation-free energy, Marcus theory
13 YE#E mass transport
14 AUV IRILEXKNU— cyclic voltammetry
15 HAKEE terminal test
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BPIRE
oIXIF—1t=x REETOER

(Chemistry of Energy: Reaction Kinetics)

RIEME D 5%  /Assessment Method

HEOREANOMVELR- - - 60%. EE- - - 40%
Grading will be based on active class participation (60%) and tests (40%).

Epi- E%FBOANAE  /Preparation and Review
FBLARILOYEE (LERAZPRISEERELE ) ZBBLTWDENFEELL,
The students need knowledge of basic physical chemistry (thermodynamics and kinetics).
BRNEOZHEREZTFEID &,
Make good preparations for class.

B LDEE /Remarks
HEE TEFBDOE (HRAEE ). eRECLEBIR L,

Bring the textbook into class.

BHEN,SOAXYE— /Message from the Instructor
R IRLF— REBBECECHOZES, LEEMEOIUS, SABOAEZASHICTRILEOOERIEZZICIOHTIEL L,
Be interested in the issues of resources, energy, and environment and have a solid scientific foundation to clarify the essence of the issues from
the viewpoint of chemical engineer.

F—"— R /Keywords
IxIILF—, LZ2FE, EHEMN. EFBH. EHCIZILF—
energy, chemical equilibrium, electrode potential, electron transfer, activation energy
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¥rIRE
oftEFERICIE REMLETOER

(Kinetics and Reaction Engineering)

BHER BR B /KenjiASAMI/ TRILF—RBRILFER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

FHHES BB DA TEEE
5028 - T2 I | ® |0 e 2 oWR o B b mrr e, ms, REmE s OREs - SihEiEed 5,
o I
1 | o [t st OIEE e XET AR EOREE A, ENORGERET DB ENER

= - - TR F92.
! m-z

m—-3
T v | o [RRORIRE RN BT AR, RORE. RGHAOE 70— 7 HRAKE

B2,

%@ B EE O:ME 4 PrE U
%1, 1 HET BPMEE AT AENIL. Ba—20N+25 Ly TEHEIL T S, TR
SIBIB(E T OE2 01— RLNOSEIR, BB CSRE5 A5 T 2AENOREIEEE 1— 200 U F 25 A7 J CHEEL T al,

REDOHE /Course Description
COBENEEBEERUTOEBYY ET S,
1L LERGEEERBEBBOERRICOVTOEMRANBRERD S,
2HEOWRT—NIIODVTRBEE, RGEBOEASERE- FMEL. ThERRKX F1AHYIarTs,

The objectives of this class is :
1. Thorough study on the theory of chemical reaction kinetics and reaction mechanism for the students to apply it to their own research work.
2. Presentation by every student about his/her own research from the view point of reaction kinetics and mechanism and discussion with other
students.

HBE /Textbooks
TrERA PEUE F8R (T)

SEEREEREICE O) [References ( Available in the library: O )
FICEELEWV Nothing specified

LB WA /Class schedules and Contents

1HAE A BA Guidance & Introduction

2 RISEEER (1) [REX] Theory of reaction kinetics (1)  [Rate equation]
IRGEEER (2) [1RRBEER] Theory of reaction kinetics (2) [First order kinetics]

4 RISEERR 3) [2XRSEER] Theory of reaction kinetics (3)  [Second order kinetics]
S5RIGEEERHR 4) [TLZUAK] Theory of reaction kinetics (4)  [Arrhenius equation]

6 RISHEENR (1) [ERIS] Theory of reaction mechanism (1) [Elementary reaction]

7 RIGHEER 2) [EFREEHA] Theory of reaction mechanism (2) [Steady state approximation]
8 RIGHEER 3) [ESHRIS] Theory of reaction mechanism (3) [Chain reaction]

I RICHERR 4) [EBREER Theory of reaction mechanism (4) [Transition state theory]
10 EHBN(1) [B{LRIS] Case study (1) [Oxidation reaction]

1 BHIBNQ2) [KRERS] Case study (2) [Hydrogenation reaction]

12 EHIBAG) [HERS] Case study (3) [Reforming reaction]

13 HERS(1) Presentation (1)

14 HERL(2) Presentation (2)

15 MERHR Discussion

BRiEFFM DA%  /Assessment Method
RRNB(40%). BEEISE@E0%). LKR—K(20%) Presentation(40%), Communication(40%), Contents(20%)

11/ 107



oftERI T

(Kinetics and Reaction Engineering)

Epi- BE%FBOANAE  /Preparation and Review
1. EZWTREALMZERGEEERISEBOERZEZL THZ L,
2 BEOMRT—NICODVTRDEE, REEBOENSIKEXATHLIE,

It is important to consider the relation between your own work and reaction kinetics and mechanism.

B LDEE /Remarks

HYENSOXYHE— [Message from the Instructor

F—J— R /Keywords

11/ 107
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(Reaction Design and Engineering)

BHER SH Mz /Hiroyuki IMAI/ TRIILF—ERILZR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

RS A 51T BEE FEEE
%058 - TR I B |[WEOEICE S o RIGEE CRT 2 58T B,
Fhe i

I-1 | O [{{EEREOEEERA. REissHos TRET 2R RRT 2 /- 00iRENBENEIZET 5.,
B - - FR M-z | O [{LEREOEE B SOEETFREEL., S 0T 3 O0FN% 857 5.

m-3
B - AR - B 5
W@ : W<PEE C:RBE A POREE JE——
%1, [ 2R MESHIIBIT 248013, BI— 20025 L7y FEREIL T RS, beet T

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
LENBLCFIZNFEZ2ER IR L}, HOREBTHI AR K 1E - EEYOIHFSLICANOVETHZIRILF— @
- LEOPBILSIZBRFOREREMEZERIZLTEEILLE 2T D, FEHRTR. BREBAORIN SOEGHER7OEAREICO2VWTE
FHIPNREIZOREICESVTHERT S,
FBERERELUT, LFZERE L TUREBBEICHEN FENRTISHYVEDI LSRR ZEZEBEET S,
The essences of chemistry and chemical engineering lead to any advanced technologies for environmental protection at outlet of social system in
atmosphere, water, land and waste; eco-friendly engineering and design for energy, petrochemical and chemistry. In this class, synthesis methods
and reaction designs for construction of eco-friendly processes will be shown on the basis of chemistry and chemical engineering.
The objective in this class is to learn knowledge on the basis of chemistry and chemical engineering in a variety of fields for dealing with
environmental issues.

HRIE [Textbooks
L
Not designated

SEEREEREICE O) [References ( Available in the library: O )
o THFHL VALK, HihE— SHMBEE- RIPE- WIE— FkE= F =fHEE 2013F Z&42,800

LB WA /Class schedules and Contents

1. HAHA > A guidance

B unit

IXILF—- BIR energy & resources

KFEAE (1 )/4F>  hydration and dissolution (1)
KMEARR (2 ) /M4 A{tEY hydration and dissolution (2)
KFEARE (3 ) /MR  hydration and dissolution (3)
®&KX (1) presentation (1)

35k (2 ) presentation (2)

9. WELAiAE adsorption and desorption

10. A 7ZF XM ion exchange

1. JU—27ZAKJ— green chemistry

12. REFMAEEM catalysis technology

13. REFANES; /RT7—MBUEFZ A K zeolite

14. HiFk ( 3 ) presentation (3)

15. Fik ( 4 ) presentation (4)

RIEME D 5%  /Assessment Method

BEOBEA DIV &/ active participation in class 20%
35k - &/ presentation & assignment 80%

® N OAWN
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O ISERET L%

(Reaction Design and Engineering)

Epi- BE%FBOANAE  /Preparation and Review
FREICELTEF— A2 RBEEBFOCL
Prepare to knowledge for lecture item

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
NEHERXCRENICSMTD L
Try to discuss

F—"— R /Keywords

12/ 107
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(Applied Catalysis)

HEER A B8 / Katsutoshi YAMAMOTO / TRIILF—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

R T e DEEE
F— : o BB - RIS ICREVIRME T O £ 0L T, AL AN AR URRERITI S DL T
M - 3R+ K 58T B,
AE I
M-1 | O |SEE AT AEEORN OISR, FIsOFE £IET SEnEI55T 5.,
BE - YK - F T—2
m—-3
B - v | o[RBT 2REORFOIGE, MOPED IR T 2S5 CRRT HERIL MOPEORTEM
e TS T IR #. ETOATICOWTERM - SR TEoEEEL D,
K@ B8 08 A: POEE _
%1, [-|CR5T RS A BIT 80N, BO—2ONU+25 Lvy TEREEIL TS, ICHHRER L

HEREF IO 2 0-ILAOEL . BB CF RS AHICBITARENORENFE - 20h U4 2 Z L7 TTHEIL TR S,

REDOHE /Course Description

MREFERROIZEIECREESTRESBEVENTH S, FERTR, EROMFIETOELATAVSKATV2RY MEEZRY LT, 0
T7OEATOMERS, RUMEBSORH. HESEEZEBIDC2REARETS,

Catalysts are indispensable for chemical industries. In this course, the roles and the properties of various catalysts
actually employed in industrial chemical processes will be studied.

HBE /Textbooks
(2 E L % LV /Not designated

SEZEREEFEEICIFE O) /References ( Available in the library: O )
NEEX USREE T EASANOMNBEETSE, BEMFAIUTA745 20005 ¥4,900 ( Bk )
HihE—- H)E— ZHMBE- RIPE- FAHE=F THER FHLULVAENLZE, =HHR 2013F ¥2,800 ( Hiik)
B.C. Gates: J.R.Katzer G.C.A. Schuit®¥ BEFERR "TMESOtRAHFs =RER{AEEA 1984F

BB WA /Class schedules and Contents

1 AAF VR, g & {3 T #/Guidance

UZv*2Y -RRE- 7O1RA - /Cracking -reactions* process-
UZv*2J - - /Cracking -catalysts-

V7#—=2>% -RIb- 7’O1XA - /Reforming -reactions* process-
V7#—3>7 - b - /IReforming -catalysts-

KEEFE - RIE- 7O+ A - /Hydrodesulfurization -reactions- process-
KEILBEBR - A% - /Hydrodesulfurization -catalysts-

T O o AEE 7 O+ A/Other catalytic processes

9 H&X. B&UEE 1/Presentations and discussion 1

10 &K, B KT 2/Presentations and discussion 2

11 XK., BKUF 3/Presentations and discussion 3

12 &K, B LU 4/Presentations and discussion 4

13 K, B i 5 /Presentations and discussion 5

14 3K, BKRUVEIFH 6 /Presentations and discussion 6

15 F & ®H/Summary

RAEMD FE  /Assessment Method

BEA DS/ Participation 20%
7' LtH>F—= 32/ Presentation 80%

O~NOoO O WN
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(Applied Catalysis)

Epi- BE%FBOANAE  /Preparation and Review
B, AEOBBREZREALBRETONT, BRIICEIEOBRNREZLI<SEEIZCL, BETHNLELNBBERESTRUFEEZ R
EL., BRFETR L,
Review previous lectures before every lecture. Students are highly recommended to read references introduced in a lecture.

BELDEE /Remarks
BRETRY) EF2MET7OLAICEIZRRRELTESVET., REFTILEETHIRERERA. SLEVT—a>AEREERL TS
<&KSIT,
At the final part of the schedule, you have to make a presentation on catalytic processes referring at least one scientific
paper written in English.

HUELASOXYE— [Message from the Instructor

HERBOTEREA. RRPHBTORSHE, BENEEENOSMEHFLET,
Constructive participation is highly expected.

F—J— R /Keywords

13/ 107



EMRAE
VASNVAG 17 Rig (LS
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(X-ray Spectroscopy)

HYER $87K  #6/ Takuya SUZUKI / TRIILF—@ERILZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

RS T BT A ZiERE

038 - T2AE 1 D |EFEE AT A S EE L O ERRR A D DL T O E IS8T 5,

se I A ESEERTESIERT 22010 VDL 7ERD THERERIFEIT D BERISIET 5.,
D1 | O |[BERRIH 28 0B oS EE R R8T 2B E R U E1E8T 2.,

ERE I-2
m-3

Bl - Ak R T

OB MEE C:EE A prEE R,

1, I-ICRET APMEEFEIIBIT80IE, B1—20AY 25 L7y FEEEL TS, o

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
REMBBERTEICEAETNDIXESH. EFFEIONBEORZCHSVT, ZHEBSEQOLME BROMWRVIEETHD. 2MBERETS
YORYVRELEEETR., EAGYMLENBRIIEDIIFTRENBSNBVEEEHD, XBRARICKDBERTOERERD,
International tables D&tk ., EINDHENRBERERE, BEARLEICOVT, BEREHNSFBETS. BXRFEBICHARXBETF—2ERLNTY
—RKMRILKREFEICLRD TV T4 TFIERESR,

FEBERFEUTOEY,
olnternational tablesD &k F ZFE T %
CEWHIENRBERAELZZZT, RENECTENEELLDH ZRIETS

When beginner analyst start to the structure analysis by X-ray diffraction, select of a space group is the first gateway. At this class, the reading of
International tables used as the foundations of a space group classification is studied first. After touching the theory of diffraction, fitting by the
Rietveld method for actual powder X-rays data will be performed by themselves.

Purpose:

Study of how to read international tables
Study of how to measure the X-ray powder diffraction

HRIE [Textbooks
BMARXERBETOEBE- — MR NEAFM FH R (E), R ELX (E), BEDHILZLXBESTHRBHKE RE)

SEEREEREICIE O) [References ( Available in the library: O )
OMEBEONMME LR SHERZE HUHMNK
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EMRAE
VASNVAG 17 Rig (LS
o N R RRELFTOE2

(X-ray Spectroscopy)

BB WA /Class schedules and Contents
1. 4>MNA%o>ay
2. MM EERF (FHRBEELEATHL?)
3. WAMMERRZFN (BTOHE)
4 [HMMELERZN (KE)
5. BFANZF0EB (RIVNILEBEREXRTNIL)
6. BFNEOEBN (1L—FA2H—ORBEER)
7. MEONHEEZTOBAI SRTEEEOSE)
8. MEOXNMHMEL ZTOSAI  ( International Tables Dtk 7 )
9. MEOHNMHELZTOBAIN  (BEH)
10. MEORHELZOISAIV ( EIFRERENFERE)
M. U=KMRINERE, 749y F742970Y 75 ALRETAN
12. 7097 L0420 A M=) EWIHAER
1B3.NE—2TAVTFATENTA—R
14 . BFNT XA —Z DR
15 . fRATES

. Introdaction

. Symmetry and crystallography (what is symmetry operation?)
. Symmetry and crystallography (space group)

. How to read the information of International tables
. Review of quantum dynamics

. X-ray diffraction intensity

. Symmetry and a crystal stracture

. Symmetry and a crystal stracture Il

. A structural change and diffraction pattern change
10 . A powder X-rays setup for structure elaboration
11 . The Rietveld method and fitting program RIETAN
12 . Installation and initialization of a program

13 . Pattern fitting

14. Parameter setting

15 . Analysis procedure

RAESHM D H3E  /Assessment Method
BITEE CHIE N2 BERNTERZLAR—NELFTHET 2,

O N OO WN =

©

Report:
theme: the result of analize for XPD data by Rietveld method

Ep- ERZFEDORNE /Preparation and Review
4527 L /There is no important notice.

BELEDEE /Remarks
BREEZBUITIFETREZTO>NT, HNEEZLTERBL, NBFERETDZ L., (HIC "HRXEBITORE, )

This class base on to the textbook., so each student has to bring the textbook and reference, and to prepare for attending each class.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords

14/ 107
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o BRI T = REMLETOER

(Separation and Purification Engineering)

HYER BIE  ZEF / Syouhei NISHIHAMA / TR F—ERILER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

PSS TH 1T BEE S2E1E

£038; - 265 1| © [WEOHRENTH T BNBEETT 5.
ke I

I-1 | O [pEESHENT 2OORRIAOFEER. RATENRT ENEENEIHTT 2.
BE - ¥ - TR -2

M-z
R - B V| O [@RORMAECRAMEIHL . MEOSREIOERO TR FRT 2BHED O,
WO BEBE O:PBE A PrRE R
1, 1~ ITHIET AR AHITHIT BHIE, BI—20NUF25 L7y FERIL TS, it

HESEF IO 2 0-2LAOFEEE, BB EHHESRHICEITEEhOMEYEE I - 20h U 25 Lo TTHEEL TL RS,

REDOME /Course Description
MEOLHBERE. SEALEFEEEIZADEONEELEMNO—DOTHD, FEBETRIBREOHTE, EXBERICEIBIEMIOWVT,
BILAARREEBREHEEERY £, BREASKTOLALTERBR TS, L. EXRHRCBEI2HEHOXEHERAE £8L, 7LE
YF—3avEFS,
EABRICEIZIEMOERFEEZESL., ROLAATOEAFZ2ERID_EHNENEBETH S,

Separation and purification of materials are one of the important technologies in the chemical industries. In this lecture,
hydrometallurgical technology and process, especially ion exchange and solvent extraction, are introduced. The review of
the latest literature related to the hydrometallurgy is also given.

Goal of this lecture is to learn principles of hydrometallurgical technologies and to understand thier role in actual processes.

HHRIE [Textbooks
BEPICERT S,
Textbooks are shown in the class.

SEEREEREICE O) [References ( Available in the library: O )
BEPICERT S,

References are shown in the class.
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ONRERRIEF

(Separation and Purification Engineering)

BB WA /Class schedules and Contents

1. BRXBETOEANHE

AT RBEO B

A TR B

. HEEIEE#E

.OOX NDBE

A A OREEOKREADEA
A FREEDERBEA OB A
CAFTUORBEICETSA L E 11—
9. BERHE OB

10 . EXBRICAVS DA
1. AO0=77F+V2 A&

12. 29 —tKZ—

13 . LERISEBHAA AR E
14 BERBZEOERNBHEAOER
15 . REWMEECEI I NELE1—

oO~NOoO O, WN

. Outline of hydrometallurgical process

. Outline of ion exchange

. lon exchangers

. Solvent impregnated resins

. Chromatographic separation

. Application of ion exchange to water treatment

. Application of ion exchange to hydrometallurgy

. Literature review related to ion exchange

9. Outline of solvent extraction

10. Extractants for hydrometallurgy

11. Slope analysis method

12. Mixer-settler cascade

13. Solvent extraction combined with chemical reaction
14. Application of solvent extraction to hydrometallurgy
15. Literature review related to solvent extraction

0N OB WN =

RIEFFM DA%  /Assessment Method
Fe8 60%
TLEYT—>32 40%
Excersize 60%
Presentation 40%

E§l- BRFZOAAE  /Preparation and Review
BEOEZHNRICOVWT, BEETS L,
Content shown in every class should be reviewed.

BiELDEE /Remarks
CEIZOEBABZEL VWA IENEELL,
Knowledge of chemical engineering does be required.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

15/ 107
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EMBE

VN 4, BEiE2TO8
oE {& i BHLF (LT OER
(Solid State Materials Chemistry)
HYER B BEAL/ Xiaohong LI/ TRILF—ERILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES A CHITHEEN ZEBE
5% - TEAR I ® %ﬁ%ftﬁ[g%‘j‘( sl . R - YR ERICE T Nt . RUMEEFE TRV NSEERIE T &
AOEE ISR T B,
jk;1 i
m—-1 | O |EF - 5F LUl SEE OGS 2 BENEETT 2.
B - - 7R I-2 | O EHFEOEECFEOREL T EET SFERT 2.
m-3
R - 6N - R Iy

%@ @< E O:FE A: PrEE

I, I-ICHET 2FESAHICHEITLEENIL. Ba—200 ) Fa5Lvy FEHIL TIRE,

Bt EE

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description

EROBESIEHDVEHBOETHD L ZBET. BRUFICET THBE) . B WELRCES ™Y, | SLTCYELE TR
WEDhBEERBEEMEL S, BENEZFOLE L LEAMBZLZNAE, SHATICLZHERRE TS, HREBICHB[ONTIMIR

SBELMMOBEREEEES,

This course provides fundamentals of solid-state chemistry and materials chemistry. Students can learn the chemical aspects of inorganic solid
materials, based on structure of crystal chemistry, physicality of chemistry, and chemical reactions in phyciochemistry. The structure-physicality

relationship will be revealed by instrumental analyses.

#HHKIE [Textbooks
El{k{t%, L.Smart: E. Moore®., {tFREA

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BE#{bZOER, S.E. Dann¥E, {LZERA

BB WA /Class schedules and Contents

1 #H&#BEAFI An introduction to Crystal Structures

2 EB#EFE. XFE/Close-Packing and Symmetry

3 1&F & BT/ Lattices and Unit Cells

4 fESEE A FER A/ Crystalline Solids

5 #FIxJF—/Lattice Energy

6 X#REIHE/X-ray Diffraction

7 BEEHBEORE—tF I v U A%/Preparative Methods-Ceramic Methods
8 B BRE—V I)L—5 )L E/Preparative Methods-Sol-Gel Methods

9 EEH % —KEE B /Preparative Methods-Hydrothermal Methods
10 EED{bEES & EFYH/Bonding in Solids and Electonic Properties
11 #&F K Bf/Lattice Defects

12 (KR TTE & O ¥/ low dimension Solid Properties

13 EF54 hO#EE- $M/Zeolites and Related Structures

14 BEHORIYE. FEM, BIEEHR Magnetic and Dielectric Properties and Superconductor
15 #EH/exercise

RiEFM D A% /Assessment Method
L 7R— K/report 50%
7'LH>F7—= 3 /presentation 50%

Efl- BRFZOAAE  /Preparation and Review
B #E/Textbooks
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ol BHL

(Solid State Materials Chemistry)

B LEDEE /Remarks

BESEZRHEOCL

Bring a calculator.
ERLETEALAREZREL THL 2L,
Review the knowledge of inorganic chemistry.

BHENSOAXYE— /Message from the Instructor

F—J— R /Keywords

16/ 107
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EMBE

o7 Ot ASgst=: B2 7012

(Process Design)

HYER FE&  MA / Kazuharu YOSHIZUKA | TR F—BRILER (19~)

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PR AHICEIT 2880 (FPEMETEICHISHITS8ED | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

FRHAES AT S8 IEEE
RO - TERF I @ |(EFREIFOER &a8 70 AT 2508 %15159 5.

m-1 | O FEVATLTHARE IO D70 20E ORESRUNEEY & 2 8 THU SRS FHEA.
REREEE AL TamIE B E N EISIST S,

B - Y - RIR

T —— v | o [EEREIOeRE Al T0 L ADMB(LEC NS EEKL 8 SORBLZL DT F — PERDH
L set R FIF. BISRIE OB TR E BB T s L D,
KO : B HE O:BEE A: TUEE IE—
%1, [-|CHTT 2MEaAICEIT28013. Ba—A0H U +25 Lvy JEEEEL TS, axals
HERIEF IO - LUAOFEL, BB EFUESAHICBIT0RENOMESEE A0 VF a5 Ly FTHIEL TS,

REDOHE /Course Description
CERBERNA AV T IOR—TYELEEETOHE,. REZT7OLAESB7OEAOMRNMERIC, FT7OCLAOEAELEORE LA BE
Thd, 1. iﬁ%@ﬁmﬁﬁk*’("gﬂiﬁi%b‘b(Dﬁ%ﬁTEHzX(I‘ 270A0ARND2 / 3UEELEY, FBEZRRNTOBEYZRIRES
MBMHALEETOLAORACOATFER D, KBHETR., LERBEEYRBSTOLABS LS TOLAICDVTHETZLEEIC, RKiG
Z7OEAESHTOLACAVSNZERRMOBEEREEZBLICTOBASBFICOVTHENRT S,

FEEBRUTOEHYTT,
- RISBRDRETECODVWTEBEL., SBATEDLSICKS,
- DEEREORFTEICOVWTEREL, BATERLSICRS,

For production with chemical reactor and bio-reactor, The combination of each chemical process is mostly important,
together with optimization of reaction process and separation processes. Since the cost of the total separation processes
are occupied 2/3 in whole production processes, the choices of optimal separation processes as well as their efficiency
improvement are the most important key factors. In this lecture, the overview of reaction and separation processes is
mentioned, together with elemental technologies and their application fields.

Goals are as follows:
+ Understanding of the design methods of reactors
+ Understanding of the design methods of separation unit operations

HRIE  /Textbooks
2L /NA.

SEEREBEFEICE O) /References ( Available in the library: O )
BEPICEERN TS, / Appropriate materials are introduced during a lecture.
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o7 Ot ARETE

(Process Design)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

7O+ ASREHELER / Overview of process design

E W7 E / Fluid dynamics

{=#4 | Heat transfer

MBI & YN / Mass balance and heat balance
&7 O+1 A8 / Overview of reaction process
&SI % / Reaction engineering

2870+t A5k / Overview of separation process

& H / Distillation

it / Extraction

A F >R WRE / lon exchange and adsorption
&4 B / Membrane separation

HE 7O+t ABEE / Overview of production process
#4244 E 7Ot A/ Topics on production processes
I ZFVYIIZRT A2 N [ Engineering management
F &/ Summary

RiEFFMD A% /Assessment Method
L /R— K/ report : 50%
7LE>F—2 3> /Presentation : 50%

=a-

ERFENOHNE /Preparation and Review

EMBE
RREMAE7OEA

BETOFBEABICOVTEHE: BEZEL TEBMEERDS &, / Todeepen your understanding through the subjects and exercises about the
contents in the lecture.

B LDEE /Remarks

BHEHN,SOAXYE— /Message from the Instructor

BUNESEETOCAZBETI LHICE., BUSRBE7OCAEABT7OCLAOBRERIC, HAELBEORBIIBETHD., SHEELD
EXI2EETOLRAOKRERITICHBTE 2 EMELE 2> TEL LV, /To constructing the efficient production process, combination

optimization is quite important, together with selection of proper reaction and separation processes. We wish to become you talented engineered
to correspond with the suitable design of production process in future.

F—— R /Keywords

7Ot AR, BiigE, RISEE. 9 884E / Process design, Unit operation, Reaction engineering, Separation engineering

BREIENBEDT) Y MEEML TITS, / The materials are hand out by printed matters.
BHRICHETIEEE L THL T &, [Prepare for attending every classes.
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Ll ~ —_ B ?ioF“?l ®E
OfEmﬁ*ﬁ*#:/;(7'lA BE¥TORR

(Advanced Materials Systems I)

HYER Z  R#/Seung-Woo LEE / TRILF—ERILER (19~ )

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

S5 A BT BEEN z;zEE
5038 - TEAR I @ |SEptERDERET. S - BRESHIE CRET A AL EIZIET B,
e T
I-1 | O |$F - BEF LI TOHEDES S S ITRT 2 OIS B E N 5158 5,
[P — _ RIS, T2l — . BIE ERYLSOPT HRTAYSGEY T ) 7 ILOEERRIT & BT C B
B I-2 | O |mzhxiziad 2,
om-3
FAL - BAk - BEE T
KO M EE O:EE A P P
w1, I-|CRd AR5 A4ICHITAE0IE. Ba1—20hUFa5 Lvy TEBRL T REL, m 7

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
HIEBMBOREPHERICIBRLOEFRRERELSED2>TVS, flalE. T/ TV /O0—NA ATV /O —BENTTOMRE
MOBRBEEHFIHHLVEMOESHFELL, BHREG. IX/ILF— BE ERESEOZHFALCKEZRELTVS. AERXOIEBER. &
FEEETRTVBEEMBICOVWT, TORBURPBENDFELREFLARILTEDLSIZRRATEDON, TLTOBERTICEDLS B
MAEDLDNTVEIDON EEBRETEIEICHD, FBRIFETNICOVTHEHET S,

Our life style has been greatly changed by the newly discovered and developed materials. The advancement of new
technologies such as nanotechnology and biotechnology, which have changed the basis of the conventional material
technology, have influenced a lot of fields such as telecommunication, energy, environment, and medical. This lecture has a goal to understand
recent topics regarding advanced materials, including characteristics and functions at atomic or molecular levels and their structural accessment.

HRIE /Textbooks
BIEEEY, BROFPEERZENT S,
Special text books are not used. Instead, materials for the lecture are handed out when they are needed.
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEHICEERN TS,

References will be properly introduced during the lecture.
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oFImM B AT L

(Advanced Materials Systems I)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

EIRMES AT LAOBLR
MEMLZEOBRRERE
TmMEEE?

v o pRio)id:d
FRMBOSHE : KE S & #ee
ERMBODBERY 9 FRR
ERMBOSEE RN B FLF
FEOEED
THME DM - REDH
EmMEIDN - /B

SEim AR - HRe
SRR - B
EmMEOEA 2 FER
EmME OISR  BHLE
rED

Introduction of the class

Current status and future of materials chemistry
What are advanced materials?

History of advanced materials

Classification and characteristics of advanced materials: Size and function
Classification and characteristics of advanced materials: Molecular recognition
Classification and characteristics of advanced materials: Supramolecular chemistry

Intermediate summary

Analysis of advanced materials: Surface assessment

Analysis of advanced materials: Nanostructure
Evaluation of advanced materials: Functions
Evaluation of advanced materials: Structures

Application of advanced materials: Molecular information
Application of advanced materials: Information processing

Summary

RAESHM D H3E  /Assessment Method

SRR K /Presentation 70%
L 7R— ~/Report 30%

=a0-

ERFEDOHNE /[Preparation and Review
BETh-BEOTFEE, BENBOEF =TS &,
Preparation and review of the content of the scheduled or conducted lecture.

BiEEDEE /Remarks

RNEREL<SBEVET, XBREPRROLBREBICADOT, BRAICERELTH L,

English references are often used. Reference search and presentation are also included in the class.

SEM, TEM, SPM, XPSBZ EDERDMTEMOBHEFVET, BERSbIE, M2 —ICTEYEBRRISZ &,
The analytical equipments such as SEM, TEM, SPM and XPS will be outlined. It is recommended to confirm them at the

instrumental center.

HYELASOXY E—

/Message from the Instructor

EMBE
RREMAE7OEA

FLUOLWHBORRCHEERIHICE, BUIEMBRENIARNIVETY., 2FRFCEIKHBRRPTOMAUSEZOEREZZSZ &N ERE
DEWVWTY,

The aim of this class is to learn the basis of design and analysis methods of nanomaterials in the molecular level.

F—J— R /Keywords
AR, MROSEEBE, FEN

Aadvanced materials, Classification and characteristics of materials, Analytical techniques
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EMBE

OB 5 FHRULY AT
(Polymer Chemistry)
BHER ME E/lsamu AKIBA /| TRILF—ERILER (19~ )
/Instructor
BIBER B 28 {1 5 2% H RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES A CHITHEEN ZEBE
KOG - TERR I @ (BOTOER. W T SR IEST 2,
ikl i
m—-1 | O \BM¥CRTEMEL. SEORROFE I 7o OORENEZENEIEIT 5.
o A m-2 | O FHIFRDAIC, TORRBTREAT 3SR OEEIFASNDY. TOPSEEIIL— FERDIT
Ll FEREERRAT SRENEIEST 5.
m-3
R - 6N - R )
HE: I RE O:EE A prREE = TR
B, DI-IcREd 2F RS AHICHIT28E0IE. Ba—A0h ) Fa 507w TREHEIL T LS, = il

REEIEP IO -2LA0REIE. #BSFAESHFHICEITLENOMEREB I - 200 ) F a5 Lo FTHEIL T S,

RENOPE /Course Description
FERTR. THREEMBEROLOOES FOUYE., IMFEOERBLTHARREMICOVTHERT S,
ABROEEBER., (1) B FIXRORITHHEEICOVTERTS, (2 ) BFFARBIVCESEYEETORRICOVTERTS.,
(3 ) BB LENREZEERITD_ETHD,

This lecture explains an fundamental and advanced polymer syntheses, reactions and properties.
The target of this lecture is as follows.

(1) Understanding about configurational statistics of chain molecules

(2) Understanding about solution and solid properties of polymers, and their origins

(3) Understanding about principles of instrumentation for characterization

HRIE /Textbooks
EBELEL
Nothing in paticular
SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BOFERE B FRZOER (RE{AFEEA)
Society of Polymer Science Japan ed. Fundamental Polymer Science (Tokyo Kagaku Dojin)
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o|/a T MRHLE
(Polymer Chemistry)

BB WA /Class schedules and Contents
B5FOlmiE
HFRESTRST
M EDENY)
HOAH

KTFEWR

BEE- BKE
HFE

S EEL

10 X#REEL

11 S FEHOEE
12 Bo TR
13 BREIRLTEM

14 BRI MM

15 L4

O~NOoO O WN =

©

1 Chemical Structures of Polymers

2 Molecular Weight and Molecular Weight Distribution
3 Statistic Properties of Isolated Polymer Chain
4 Gaussian Chain

5 Lattice Theory

6 Osmotic Pressure, Vapor Pressure

7 Phase Equilibrium

8 Light Scattering

9 Viscosity of Polymer Solution

10 X-ray Scattering

11 Solid State Structure of Polymers

12 Crystallization of Polymers

13 Static Viscoelasticity

14 Dynamic Viscoelasticity

15 Rubber Elasticity

RIEFFM D FEE  /Assessment Method
L R— N o & TFRE 100%

Report 100%

ER- BRZBOANAE  /Preparation and Review
SEEZEZAVT, B FYUMERICODVTERLTHLZE,
BB FER<EZLTIHBLIE,

IR EBEETCE<S<AVShAHEEZEBLTHLZ &,

Bi&LDEE /Remarks

HEFEZEBLT, BRICHEE I ERELTH L,
Prepare for attending every classes by studies by yourself.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

19/ 107
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SFNE
IRIB(LZE7 Ot AR BH LT O R

(Advanced Chemical Processing for the Environment I)

BHER od—AR., BERE (R). RAE®W (Lx)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

SRS Aat b 1T BhE S0
508, - 1208 I | ® [ErReeler IO ol T 8r BT, RsORE 8T 5,
e I
D-1 | O [(L¥70CA%0Ed 5 L CuEIEsEiimL. AT AR A%IoNT 5,
B - - F o
m—-z=
B - mat - RS W | O [BERREMEL T, (LERiEDTieh 5. MEOFEEAM L. 10T b EEIERT 5,
- CHE 1 : Bl : 1 .
X?,?iﬁimgégﬁﬁﬁﬁgﬁﬁﬁéﬁﬁm\5:—R®hu¢zih7vjﬁﬁﬁbf<ﬁého FRIEE IO R |

SIBE(EE YO £ 01— 2 LSDSEIL. BB & PSS A 51 AN OB ES 1 — 20N U F 25 Lvw J CHEEIL T a0,

BENOME /Course Description
KERSPETOLACHT 2 EPNBEM, BARORFAELSC L AHERABE TS, AI—AGEREL LARRDRGTT— &
2OREL., TOPHTCOEREBRLN SICAEMETEESES T2,

This lecture aims to learn advanced science and engineering in chemistry and chemical processing.

#HBIE [Textbooks
L

SEZEREEFEEICIE O) /References ( Available in the library: O )
PHEIZSUTE R
Distribution of documents when needed.

R¥ESTE- WA /Class schedules and Contents

1 A4HA>A (Od—AEK)/Guidance
BE#HEO #ZE 1 L£EMBMLE/ Lecture by Invited Lecturer 1 1 (Advanced Materials)
FEHEAO KPER 1 EEMELZ/ Intensive Lecture 1 1 (Advanced Materials)
FEHEMO EHhEER 2 EEMEMLZ/ Intensive Lecture 1 2 (Advanced Materials)
FEHEMO HEPER 3 EEMBHELZ/ Intensive Lecture 1 3 (Advanced Materials)
BEHEO #BE 2 LEMEMLZ/ Lecture by Invited Lecturer 1 2 (Advanced Materials)
JEE- BREO/ Exercise 1
8 HE#E® #% 1 7OtAIZE/Lecture by Invited Lecturer 2 1 (Advanced Chemical Processing)
9 FEHEHO HKPEZE 1 TOLEAIZE/ Intensive Lecture 2 1 (Advanced Chemical Processing)
10 FEEHEMHO HPEZE 2 7OtEAIZE Intensive Lecture 2 2 (Advanced Chemical Processing)
11 FEEHEHO HPEZE 3 7OEAIZE Intensive Lecture 2 3 (Advanced Chemical Processing)
12 HEHE® #E 2 7OtAIH/ Lecture by Invited Lecturer 2 2 (Advanced Chemical Processing)
13 EE- REQ/ Exercise 2
14 L R— MER/ Report Preparation
15 #¥E/ Summary

RAEFFMD A% /Assessment Method
RE- LAR—K 100%
Report 100%

NOoO O WDN

Ep- ERZFEDORNE /Preparation and Review
MEIZISU THE A
Distribution of documents when needed.
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o ° A,
RIBAFE7 O AR
(Advanced Chemical Processing for the Environment I)

BELDEE /Remarks
BEEBETV, BEOANRTERETI &,
Improve understanding in class through self-directed learning.

HYELASOXYE— [Message from the Instructor
LZ7OLAICETZEMNBEN,. KEROBRMZSEEBHED SEEHICHBIRL &S5,
Learn advanced science and technology in chemistry and process engineering.

F—J— R /Keywords

20/ 107
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SFNE
RIB(LZE7 O A45RI BH LT O R

(Advanced Chemical Processing for the Environment Il)

BHER oOd—AR., BEMZ (AE). BIXE (F)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

SRS Aat b 1T BhE S0
508, - 1208 I | ® [ErReeler IO ol T 8r BT, RsORE 8T 5,
e I
D-1 | O [(L¥70CA%0Ed 5 L CuEIEsEiimL. AT AR A%IoNT 5,
B - - F o
m—-z=
B - mat - RS W | O [BERREMEL T, (LERiEDTieh 5. MEOFEEAM L. 10T b EEIERT 5,
- CHE 1 : Bl : 1 .
X?,?iﬁimgégﬁﬁﬁﬁgﬁﬁﬁéﬁﬁm\5:—R®hu¢zih7vjﬁﬁﬁbf<ﬁého FRIEE IO R

SIBE(EE YO £ 01— 2 LSDSEIL. BB & PSS A 51 AN OB ES 1 — 20N U F 25 Lvw J CHEEIL T a0,

BENOME /Course Description
KERSPETOLACHT 2 EPNBEM, BARORFAELSC L AHERABE TS, AI—AGEREL LARRDRGTT— &
2OREL., TOPHTCOEREBRLN SICAEMETEESES T2,

This lecture aims to learn advanced science and engineering in chemistry and chemical processing.

#HBIE [Textbooks
L

SEZEREEFEEICIE O) /References ( Available in the library: O )
PHEIZSUTE R
Distribution of documents when needed.

R¥ESTE- WA /Class schedules and Contents

1 A4HA>A (Od—AEK)/Guidance
BE#HEO #ZE 1 L£EMBMLE/ Lecture by Invited Lecturer 1 1 (Advanced Materials)
FEHEAO KPER 1 EEMELZ/ Intensive Lecture 1 1 (Advanced Materials)
FEHEMO EHhEER 2 EEMEMLZ/ Intensive Lecture 1 2 (Advanced Materials)
FEHEMO HEPER 3 EEMBHELZ/ Intensive Lecture 1 3 (Advanced Materials)
BEHEO #BE 2 LEMEMLZ/ Lecture by Invited Lecturer 1 2 (Advanced Materials)
JEE- BREO/ Exercise 1
8 HE#E® #% 1 7OtAIZE/Lecture by Invited Lecturer 2 1 (Advanced Chemical Processing)
9 FEHEHO HKPEZE 1 TOLEAIZE/ Intensive Lecture 2 1 (Advanced Chemical Processing)
10 FEEHEMHO HPEZE 2 7OtEAIZE Intensive Lecture 2 2 (Advanced Chemical Processing)
11 FEEHEHO HPEZE 3 7OEAIZE Intensive Lecture 2 3 (Advanced Chemical Processing)
12 HEHE® #E 2 7OtAIH/ Lecture by Invited Lecturer 2 2 (Advanced Chemical Processing)
13 EE- REQ/ Exercise 2
14 L R— MER/ Report Preparation
15 #¥E/ Summary

RAEFFMD A% /Assessment Method
RE- LAR—K 100%
Report 100%

NOoO O WDN

Ep- ERZFEDORNE /Preparation and Review
MEIZISU THE A
Distribution of documents when needed.
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RIFEAZET7 OEAR®RI

(Advanced Chemical Processing for the Environment Il)

BELDEE /Remarks
BEEBETV, BEOANRTERETI &,
Improve understanding in class through self-directed learning.

HYELASOXYE— [Message from the Instructor
LZ7OLAICETZEMNBEN,. KEROBRMZSEEBHED SEEHICHBIRL &S5,
Learn advanced science and technology in chemistry and process engineering.

F—J— R /Keywords

21/ 107
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: EFIRE
oIRIBEX Y= RENA A AT A

(Environmental Biology)

HYER Il Bs42 / Katsunori YANAGAWA [ IRIBAS TER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FES AHIC BT D8 FEEE
£ - TEER I @ [BEFEDOMEY FIFFT &7 Lo B RN DB WEEF 12157 5.
Lo BE SO SRS SIREOEREORER T S0 H-BP W ERTRE T H 5 - & %5
FRE I O T,
EE - 3lf - £ il
Rl - ZhF - BEE i @ [REEEAOEYREEONBEREENCEREL, BEAREEETRTHEDL D,
KO BPBE O:fhE L vriE I
# I, I-ICHET PUESHHICHITEEENIE. B0—200U a5 Lv o FEEEL TS, R
BB A A 2T LO-ZALAOFEIL, BB S AR T2RENOMESEE I - 20 ) Fa 5 Lhvy T THEREL TAES L,

BENOME /Course Description
AERTE. EAE—KB—AKE—L£YBEOMEFRICHIT>IENERNIZES CLZEMNEL, REGEOSF , B , WERR. K
BREBHEOBEREICOVTHR TS, HICBEFRECSTI2BRERROERNEIRATAILLDVTIEHATS., SRBICEEITHDENHEENS
., EENFEF L. WEBLERBEOZ(FEYE, B BEEASAZFEORELLEICOVTERL, RELEYOBEDLYICETI AR
ZHEBIZCLE2BET, £, BREERNIZUIAANERICKZBERLEIZOVT, E<ICHIGERL, ERENL, REFTR, IRILF
—FBEEHICEN TS, BZEEER. EFOHKNEAZNENFREICHST2EMNEAEREFICAT. BRREEEHIHEREODZET
HB,

The aim of this lecture is to have a comprehensive understanding of the dynamics and the interactions between geosphere, hydrosphere,
atmosphere and biosphere. The other topics are related with the distribution and composition of life on this planet, the global biogeochemical
cycles and the relationship between global climate change and the biological activity. In this lecture, students will acquire practical knowledge of
the natural ecosystem in marine environment, and learn about the global problems including natural conservation, global warming, eutrophication,
environmental pollution, and energy issues.

HABE /Textbooks
BEET
not specify

SEZEREEFEEICIE O) /References ( Available in the library: O )
BEFICEEBN TS

introduce as you think proper
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CIRIEYF

(Environmental Biology)

BB WA /Class schedules and Contents

1MEUSHIC

2 MRS

3—REE (HKEARELHEER)

ANEMI TSN

S8BT RN

6T N>

TREEY

S4WI BRI F N Y EER
OMIRBRENTREEL T D EYWFNER
10 ERIRIEDEREEATDENFNER?2
MRRRIEEY

124t AW E

13RFFREEE

14FEHEYS

15F & H

10verview of environmental biology

2Physical and chemical factors

3Primary production: photosynthesis and chemosynthesis
4Phytoplankton

5Zooplankton

6Nekton

7Benthos

8Biogeochemical cycles

9Biological factors affecting global environment |
10Biological factors affecting global environment Il
11Life in extreme environment

12Deep subsurface biosphere

13Environmental pollution and bioremediation
14Astrobiology

15Final review

RAEEMD H3E  /Assessment Method
LAR—K 30%
HERTFAN 70%

Report 30%
Term examination 70%

Ep- BRZEDORNE /Preparation and Review
BRINCHRELCR, EAERPSEXEZRZZL THEVWTLEEL,

Students are recomemnded to peruse the distributed document and reference before/after the class.

Bi&LDEE /Remarks

BEEGENF L ERZOERABEZ O THBENBYET,
Fundamental knowledge of biology and ecology is required.

FHRESRERALELELET, REFCLD>ZTBEHFEEFREEHAL TSLEEL,
Official language for this lecture: Japanese. Request for English is necessary to talk over.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

22/ 107
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oBHFWILH

(Introduction to Polymer Physics)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

EMBE

RENA A AT A
BH MBI/ Kazuo SAKURAI / B3B8 TR 52 Al
28 {y 21 *H RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FRIESAHICEITEEED

HizBE

RO - TTAE

I

@ BN FHMEIEREL. ChECAL SRR R ORISR IEE T B,

frRE

O @D THHRAEOER - TOFF IR TS IS4,

B - Jiby - R3R

R - BAL - BBE

I
il
¥

@ |[WREEMEETH R T O W RFREADRL RO R L EE S,

MO E O:RHE A PelE

# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S,

=R

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
ERESSFRREMBOMRICFARSES D FUHEICEAL TESR,

To conduct research on biopolymers and environmental materials, understanding physical properties of polymers is

extremely important.This lecture explains physical properties of polymers.

FZERRRBUTOEHY THS,
*REETHEZESFOYHOERICOVWT, FFE. BRI, LAOD—, HELCELTERZT S,

Studying the several basic knowledge required in industrial field such as molecular distribution, crystallization,

scattering, and rheology.

HHRIE [Textbooks

ERgs RE (B2 FF4/MR) ISBN 978-4-8079-0635-2

SEEREEREICE O) [References ( Available in the library: O )

B0 FOYESE, HPZEE (EFERE ) /Introduction to Polymer Physics (F. Tanaka) ISBN 978-4-7853-2056-0
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= 4\ =A
omDFYIER
(Introduction to Polymer Physics)

BB WA /Class schedules and Contents
1 Bofel

2 DFHOFEE

3 Borodr7«4F¥aL—>3ay
4 BHTFOAVTAX—=>32

5 fERIREE
6
7
8

—REERL
SREERIL
IvhOE—#HD

9 Mt

10 FEM

11 SEYH

12 EHFeHiEl | [OO4 K]
13 B TFEEEL 1 [HREEL)
14 BRFEHE N [DFE]
15 F&o

What is the Polymer

Single Chain Conformations

Configurations of Polymers

Conformations of Polymers

Crystalline State

Primary Crystallization

Secondary Crystallization

Rubber Elasticity

9 Viscoelasiticity

10 Dielectric Property

11 Interfacial Property

12 Polymer and Scattering | [Colloid]

13 Polymer and Scattering Il [Light scattering method]
14 Polymer and Scattering Ill  [Molecular weight]
15 Summary

RAESHM D H3E  /Assessment Method

L7R—K 100%
Report 100%

O N OO WN =

ER- BRZBOANAE  /Preparation and Review
FE #8ztolcI52¢E

Good preparations for classes and reviews after classes will enhance your performance.

BiEEDEE /Remarks

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

23/ 107
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= “ . BANE
oFtE LE BENA A AT L

(Computational Chemistry)

HYER EIM —tb/Kazuya UEZU / REBEE®IZER (19~ )

/Instructor

BIBER By 28 {y 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ FEIEFOSTEIERT 2O LB BB IE5d 5.
frRE I O |RF|EVSSTR{EE Y 7 EERAL T, TOEHRIHIAREEIE ST 2.
B - Jiby - R3R il
R - BAL - BBE IV @ FRIEFHEDL S U5RBI L TERTREIC 20T, BH, FALILNTES,

O RE C:ME A PrigE S
# 1, I IZHET 2RSS AHRIIEITEHEENIL. Ba—2A00 Ut a5 Lv o TEEIL T S, i i

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
CZOFRREEBEMRTDHLEOOY—ILELT, ETETTOBENEREL TVRFHENMZILODVWTESR, RRVBHELMENY T—2THD T
Gaussian 091 ZFEAL T, TOEANGFAL L (BEREL. RBEHE , ERNFEOELVBREE ) 28EL. BFLFLCESSER
EmEERIDIE2TEAEE TS,

Computational chemistry is a powerful tool that can provide increased insight and understanding of many complex topics.
The rapid advances in computer hardware and software for computational chemistry over the last decade allow
meaningful chemistry calculations to be performed on standard desktop computers. This lecture focuses on how we
utilize the advantage of molecular modeling and related computational techniques to prepare the functional materials.

HHRIE [Textbooks
BHIZEELAL,

Not specified.

SEEREEHEEICIE O) /References ( Available in the library: O )
EFBERICLDIFORRE AU T (ISBN 0-9636769-8-9 )
YEFE-2FROT7O0—F (L) REALFERA (ISBN 978-4-8079-0508-9 )
Introduction to COMPUTATIONAL CHEMISTRY JOHN WILEY & SONS ( ISBN 978-0-4700-1187-4 )
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Rt EAL

(Computational Chemistry)

BB WA /Class schedules and Contents

O N OO WN =

©

10
11
12
13
14
15

FTELZEOBE
EFHZEORRE —REE
JALFAVH—FERE TOELRE
Gaussian03N E H 5%
BEZE
HEERT7 7ML OER
2 FREDERTR
FRETAN
REBBETE
IRESIZVANRY NILOFH
BACERAT
NMR¥11£ 0 5 8
BEAOROEFTIL
[ AR R

Standard computational methods
Foundational principles for Quantum Mechanics
Approximate solution for the Schrédinger equation
Density Functional Theory
Software Gaussian03
Geometry optimization
Understanding the result files
Visualization of mocelular orbitals
Midterm exam
Vibrational frequencies
IR and Raman Intensity
Thermochemical analysis
NMR Shielding
Solvation models
Excited state

RAESHM D H3E  /Assessment Method

P

R(PMTARNE) 20%

FET A 30%
BRTAD & &L KR—b 50%

Exercise 20%
Midterm exam 30%
Term exam & Final report 50%

E TR
HEFEOBEHLCEROEBRERDD I, FH H#BEHHICFTSCL

Good preparations for classes and reviews to understand the theoretical approach.

ERFEDOHNE /[Preparation and Review

B LEDEE /Remarks

JA ROXOSEERBEL Sy 7Ny 7HIOAVEI1—-4,

AEBRFICETRT S,

Laptop computer with the Microsoft Windows Operating System.

To be announced in the first lecture.

HYELASOXY -

/Message from the Instructor

EMBE
RENAAZAT A

HHEAENFEERETICEICLY), RRICBLSZZEREOSVEFRENEP D FREBMBENTREERZ>TVD, COBRIRY

—IIEBBIRCLET, LERREZERIDLOORIEEPLTARLL,

Chemists and chemical engineers now have an additional tool available that is complementary to traditional experimental
and theoretical techniques. So, | hope you can use the standard computational methods to deeply understand chemical

phenomena.

F—J— R /Keywords
EFF

Quantum chemistry
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(Biomaterials)

BHER FIB 5=/ Koji NAKAZAWA | IREBAEH T ER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |EAFAOIERE Co B E TR EIST A,
frRE I O |EFEEHOERET IR R BT ERE R IS &,
B - Jiby - R3R il
R - BAL - BBE IV @ EFHEAVST I/ O0V-ICH0T, MBEOERCTORARTEET L TRENEREST 2,
%@:%ﬁ(ﬁ?ﬁ O g A ’P‘f_bﬁﬁii _ ] ) TN
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description

SR, EESRE. BEER, AL, MREEREOTAIHAIVATHILSVTIRKZENTERVWHETH S, XBRTR., &
BHBE L THAE B HBOBEE ZORM. EAMBIIROSNBEML, S CREMBEEABTRCAIRBICOVTERL, £4EMH0
RETPHRICHMERARZEE IS CZIEBRETS,

Biomaterial is any substance (other than drugs) or combination of substances synthetic and natural in origin, which can be used for any period of
time, as a whole or as a system which treats, augments, or replaces any tissue, organ, or function of the body. In this lecture, we discuss the
biomaterials.

HBE /Textbooks
7°1) > NEi# / The materials are hand out by printed matters.

SEEZREE®EICIE O) /References ( Available in the library: O )

HEM- MALESL "TFHRTAZITILTOLAZNAAITITI . FBEt 2011F  ¥2800
ME—fK AE—Z- WEABSZEE TEBNAAITUTILNIRT YO, NTS 20125 ¥52000

R¥5TE- WA /Class schedules and Contents
1 INAFAITVTILEE I What are biomaterials ?
2 NAAITVT I OMBESZMH | Necessary conditions of biomaterials
3 4B A / Biocompatibility
4 E¥KIS | Foreign matter reactions
5 YT UTI EEMERIS I Biomaterials and biological reactions
6 NTUTIORMEERE / Surface design of biomaterials
7 R2MEER / Safety testing
8 £J& / Metals
9 tZXv Y RA/Ceramics
10 &% F /Polymers
11 R#A®HP F / Composites
12 7LHEER® 1 (HI4H ) / Presentation and Discussion 1
13 FLHE L2 (#%¥4 ) / Presentation and Discussion 2
14 # &5 / Discussion
15 FE&® /Summary

&M D 5%  /Assessment Method
ERNEIZES M 30%

Active participation to the class
LAR—hK 70%
Report

Ep- BRZEDORNE /Preparation and Review
FE B8z toICI52¢E
Good preparations for classes and reviews after classes will enhance your performance.
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(Biomaterials)

BELDEE /Remarks
FERASERBEAZFLTZHN, BEARFRIL LD ZBRLEN VBEThERFTERET S,
/Official language for this subject : Japanese unless specified.

FDOftt, EE., ¥R/ To be announced in the class.

BHENSOAXYE— /Message from the Instructor

ERTNAA, HMREEREOHRICHBELTVEIZ2ER, EANFFATAINAANTUTIOBRIZRITTLSEZL,
This lecture supports a student studying the field of animal cell culture, tissue engineering, and DDS.

F—7—R /Keywords

25/ 107
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(Ecological Management)

BHER RO BB/ Akira HARAGUCHI / REBA G ITHR (19~ ), K 22 / Yasuyuki HASHIDOKO / 3E & Ehi8ET
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |SEOEHOFLAEREEFCOECICREUTERTS 2L,
frRE I O |EREFEERICMET AMELT LY -TES L,
B - Jiby - R3R il
R - BAL - BBE IV @ | BFEOEFINFICLNT, £EREEFICHT SNETERT 2FE DL TERET 2L,

O gE O:ME A priE T
# 1, I-IcAET 2FMESAHIIBIT2EENI. Ba—20h ) fa 5Ly FEEEIL TS, AT

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
BEHEEPEHEOHIE. BRONMENRERFEEYBEE OMEREZDLIC, SRBENERN SERROREPEREOFEICOVTERLE
T B, TEREPEARENFNrEYCREIHECEYORELAER,. BSCICHBRBERY) FENENBRLSOLEY REMEERIC
BIA2MRICOVT, BRFOMBERREEZESHTERL, 1% B £YELELANGAEANSREBEEZEAETT, COBRTE, EFE
FRREBCAHPDDIBBEICHL T, EREZOBRNSERERRNDZI CENTERLOBARZFICODTD L EFEBEELELET,

Methods for conservation and management of ecosystems based on ecological sciences will be explained with special reference to function of
population and community, interaction between chemical environments and biological function, and mutualism between species. Interaction
between biosphere and soil-hydrosphere, and interactive analysis between environment and organisms based on physiology and molecular
biology will be discussed including recent research. The aim of this lecture is to get fundamental knowledges of ecology in order to express one's
opinion for every environmental problem.

HRIE [Textbooks
87 L £ A/ Nothing

SEEREEEEICIE O) /References ( Available in the library: O )
BEHICEEBN L E T/ Show references within the lecture
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(Ecological Management)

BB WA /Class schedules and Contents
1 HEEROEECHE (ERBSoRR)
BEBERESR (1) EFBEOBHEICEITIER

AL (2) EABECEEERETER
BELEEZ (1) BE BROTEFIL
BEARY (2) REOEFIL

BELEEF (3) BREZYTF

HER (1) IxLF¥F—
SRR (2) DERR

9 ZEMOBELER

10 YIELEE

11 BEXERER

12 YHEBERELEERES

13 BERER

14 REBMKIC & B EERBIT
15 B £BRRLICHIDEE

oO~NOoO O, WN

BREABRPIEFREECRZBEENHYET,

1 Structure and function of ecosystems (overview)

2 Population ecology (1) Theory for population growth

3 Population ecology (2) Factors affecting population growth
4 Community ecology (1) Competition and predation

5 Community ecology (2) Mutualism

6 Community ecology (3) Resources and niche

7 Ecosystems (1) Energy flow

8 Ecosystems (2) Matter cycling

9 Index of biodiversity and theory

10 Theory of production

11 Production of population

12 Matter cycle and chemical ecology

13 Mutualism in rhizosphere

14 Ecosystem analysis by stable isotope analysis

15 Seminar: Presentation about ecosystem and biodiversity

Schedule and contents can be changed.

RIEFHM D 3% /Assessment Method
LR—bK 100%
Report 100%

EH- ERFEEBEOHAZAR /Preparation and Review
PEHYEEA,

B LDEE /Remarks
AXBREPLELLEBHEBZTVETOT, BROBBLBNEREZ TS ICT>TKLEETV, BRERFJLALXFEOHATITVETAH,
HRELLPZEFLEEN BTNEELTZOATERETVET,

Preperation for mini review is required. Official languages for this subject are English and Japanese.

YR, BRCERENERERDIBRTIOT, ChSOERABZFICHITTHVTIEEL,

Fundamental knowledge of biology and ecology is required.

EHFEBTELT, HAOHERORXAMLEBALTEVTIKEEV, BEORRG, BRTEMLEERZ-HRLTIEEL,
You are recomemnded to check the title of every class in advance, and read again the document provided in every class.

HUELASOXYE— [Message from the Instructor

SRAROREPERICHIZEBABICOVTERICHEFHLET. Cho0ERARLE. RETBEPRERLOERICSVIFRIRBARTT
DT, COLSBAENDERZEATVIAILR,. BENICZBIZLEZHHOLET,

Fundamental knowlegde of conservation and management of ecosystems will be explained easily. The knowledge is
necessary for practical official management of environmental management and protection.

F—"— R /Keywords
ERER- EEEH- BE SRt PEEE

Ecosystem, Population, Community, Diversity, Matter production
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oEYEIY—IF

(Biosensor Engineering)

BYEER

/Instructor

BIBER
/Year

HNRAFFE

/Year of School Entrance
HNRER

/Department

B
/Credits

EMBE

RENA A AT A
BEM BEES / Takaaki ISODA / REBEDITER (19~ )
28 {y 21 2% Hj RERRE B AV
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

“Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

/ Competence Defined in

FAES A ST DRE

FhERE

RO - TR I @ A ALY OEREIERL. CNEEAL SR iR AR OEEIZIET 5.

T o SHICE, HRRERE. MREHEREEDEYOL L AFEAL T i ARBEOEFWICHEEN T &I 21T
" Be

B - B - KR il

Rl - EER - BBE I @ |RIIRO A F LT A T A0 FERARA O EROR FEE .

HO:ECRE O:ME A eriE

#I,

I -1 ZH T 2R S A#ICEITEEENIL. Ba—20N U F a5 L7y JEERL TS,

FHt o —IF

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description

HEBRIUTOESY)

EEYPEFROLLONERMFEAEROCEBILCODVTERTEDLSICTS,

Attainment target is shown below :

This lecture explain an electrochemistry for measurement of biochemical
substances and the mechanism of chemical reactions.

#HBIE [Textbooks

HNEFVEOBEETHENT S,
SEEREEEEICIE O) /References ( Available in the library: O )

/ A textbook is introduced at first guidance in this lecture.
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(Biosensor Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

10
11
12
13
14

O N OO WN =

©

10
11
12
13
14
15

|

RBEEWE PAE

iMRaeE C R RS
BEONAAE Y (1) [BEETIE]
BEEONA ALY (2) [KEERBFRE]
BEONAAEY (3) [REATSXEVHE]
BEHXEOZBREEE (1) IRTFROEHE]
EhXEOSEEEE (2) [DNA- RNADERE]
BERHXEOSEEEE (3 ) [NV fikngERE]
MEEBMEMNT (1) [728VVYITZT714—]
MEEMMANT (2) [F/0VT5714—]
EH®EMROE D IANOFRA (1) YA RNHAV]
EEHROE S VIANORA (2) (BT RTFR]
SEHROE T IANOFA (3) (4. FEZ]
FeH

Metabolism

Products and intermediates made from a metabolism

Cell function and the surface structure

Electrochemical measurement ( 1 ) [Enzyme electrode measurement]
Electrochemical measurement ( 2 ) [QCM measurement]

Electrochemical measurement ( 3 ) [SPR measurement]

The principle of sensing ( 1 ) [Peptide modification]

The principle of sensing ( 2 ) [DNA & RNA modification]

The principle of sensing ( 3 ) [Protein & Antigen modification]

Micromachining technology making of a semiconductor ( 1 ) [Photolithography]
Micromachining technology making of a semiconductor ( 2 ) [Nanolithography]
Use biomaterial for sensing ( 1 ) [Cytokine]

Use biomaterial for sensing ( 2 ) [Protein & Peptide]

Use biomaterial for sensing ( 3 ) [Cells & Tissuel

Summary

RIEFFM DA%  /Assessment Method
HRELER 90%
LAR—K 10%
Final exam 90%
Report 10%

ETTR

ERZEDOKNEA /Preparation and Review

TE BEETHICTSCL

Good preparations for classes and reviews after classes will enhance your performance.

Bi&LDEE /Remarks

HEENSOXYE— /Message from the Instructor

FBRTR. NMAEV—AEPORBEETILINOZIAASRY U2 TVRDCEHNBRTEERT, CSICHBREROEVESE, £YL
BERUCEOEREEBLEFNEVWTLES,

EMBE
RENAAZAT A

You will learn at this lecture that a biosensor is composed of a function of living matters and electronics. If you would like to get more knowledge,
you had better review the foundation of the biology and the electrochemistry.

F—J— R /Keywords

271 107
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(Health and Environmental Sciences)

HYER RE P&/ Takanori KIHARA / RE4E M IZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBEHAS E/Notice BEFEERFERICELYHBERID &,

FEETIFSONE [RAESHHICE 550 EEMMETRICHICMTNTAEE0) | . FEEEE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIRSAFICHI1TEH8E FEBRE
RO - TEEF I @ REHEFFOSEFWIHEEEZIST 5,
Fae I O | RRFEFEFOR TR HIAL. BERREC ERIEL TRETHENEEST 2.
B - R - FIR il
RAG - AN - BB IV @ |BuFICHEORRESEREL. ThicHd AR EEELE AL 310T 5.
%@:ﬁ<%ﬁ O g &:b?ﬁﬁ ~ i ) R
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS,

HER AU AT LO-ALUAOEEIL, BB EFESAHI IS TAEENOMENER I -200 ) 325 4w FTHERL TLIEE 0,

REDOBE /Course Description
ABETE. BEABAOWBCED L L BEGEEPANSCEETS4H T, LOLSAARTOVI I MADATUBALOUT, 2
EBENFRBEL. TLEVT—2a efdB2EBL TR BREDRREERT B,

In this class, students aim at deeply understanding the recent national projects for the health and biological science areas related with human body
through survey, presentation, and discussion about the projects.

HHRIE [Textbooks

L
Not specified.

SEZEREEHEEICIE O) /References ( Available in the library: O )

L
Not specified.
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(Health and Environmental Sciences)

BB WA /Class schedules and Contents

S A A A A D OO N WN -

ah WON-~-~O

0N OB WN =

9.

. BEHA

. WEZ7O0 T NORBRA
HEZ7OSIIRMIOVTOHRE
RO IINIOVWTOTLEYFTF—23 >
CHEZ7OSIIRMIOVTONE
CRETOZ T N OFHMEER
CHERWMREIOSIVNOER
CFRWRIOS IV NORR
CKREMEIOSIVNIODVWTORE
CRBEIOSIVNIOVWTOTLEYF—S3 >
CREWMEIOP TV NMIOVWTORNE
REE7O2 19 N0 FHl/ER
CHRAEHRIOSIVONDER
CHRARMEITOS IV NDOER

. HR¥E

. Guidance

. Survey of National projects related with Health and biological Sciences

. Research of national research projects

. Presentation of the projects

. Discussion of the projects

. Evaluation of the projects

. Discussion of new research projects related with the national research projects
. Presentation of the new research projects

Research of international big reserach projects

10. Presentation of the big projects

11. Discussion of the big projects

12. Evaluation of the big projects

13. Discussion of new international big research projects related with the projects
14. Presentation of the new big research projects

15. Summary

BiERME D A% /Assessment Method
LR—bK 100%

Reports 100%

=4
=5

- BEFBNOANSE /Preparation and Review
BAT7OPIVMNERAN, ARLBRKRBEEESA. BEITIRNERATHELLIE,

B#&: TOPTUMNCHIBLAR—MEERTDE,

Preparation: Students should read research project proposals and final reports and related published articles.
Review: Students should review each projects and write reports about the projects.

BiEEDEE /Remarks
SEAFEEIMST10ASBETICEHYUKBICHRKRTDIZ &,

Students who want to take this class must contact with Associate Prof. Kihara by Oct 5th.

When student doesn't contact him by Oct 5th, students cannot take this class.

RETHN LEI—ZHROECENTEDENVETT,

BENT, B TRRFLES £EYFOTOC IO N ETRNTREEZERTILEF BV ET,

Students are required to be able to read much science articles and reviews in English.

EMBE
RENAAZAT A

Students are required to survey and propose the scientific national projects related with Health Sciences and Biology by themselves after the
class.

HYENSOXYHE— [Message from the Instructor
BEFLEIXT10B5BFETICEEOHEHKZETD L,

If you want to take this class, you must contact with Associate Prof. Kihara by Oct 5th.

F—7—R /Keywords
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of A Y HBES BIENAAY AT L

(Functional Microbiology)

BHER FHE ¥/ Hiroshi MORITA / IREBEA G T 2R (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

PR 5 st -5 BEEN 2208
108 - 2R 1| @ |[peenmmosisg mosr W .
fihE 1| O |[WEm s 2RE i DY EERERA oL GEFERD S,
BE - ¥ TR I
B - AR - RS V| @ |[prep rol sumTsBL TLIHE REEE SRR ARSEOER T ONEEA S,
KO PHE O:MGE A DORGE _ ] .. I
31, I THITT 2FHES ST RENE, BI—A0NY a5 Ly v TEREL T RS,

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
BRRICBTD$bHGE, REKEHENOHEERIZIDBEENZL, FLELABEENMNEYEOPBEOEHOLICKYII>TVDED
HFZV, ESICHEKREOENMEMENDFRICI >TIEASNATVS, COXIBHENDOTHEFKACHATEIET, HRKVRBEE
ZTokY), BETEREEMICKITTVDS, FEBERXTRBEYN ORI BHEIC OV THRZRYD, BEVEXOEFRERLETIHIZED

FEERRUTOBEY THS,

- BRAD SHRMENORRE DB BEOFECOVTHATE S,
- MERREHEPEDOAADYICOWTBHATE 3,

C BEMIC R BIRESEBEMPWEERBMCOVWTEATE S,

The aim of this lecture is to functional microbiology from the viewpoint of industrial fermentation technology; microorganisms and their activities
associated with fermented food products, biocontrol science; the occurrence and activities of various spoilage and pathogenic bacteria, modern
technology for food protection such as sterilization, prevention of growth of spoilage and pathogenic bacteria, environmental microbiology;
application of microbial functions to conservation of environments.

To be able to outline the three topics shown below.

- Screening and isolation of new microorganisms

- Biogeochemical cycling with microbial function

- Bioremediation and bioconversion using microorganisms

HHKIE [Textbooks
7% L/ None

SEEREEFEEICIE Q) /References ( Available in the library: O )
Michael Madigan, John Martinko, David Stahl, David Clark, Brock Biology of Microorganisms (13th Edition), PEARSON Education, Inc., ISBN: 978-

0-321-73551-5, 2012
Jacquelyn G. Black, Microbiology (8th Edition), JOHN WILEY & SONS, INC., ISBN: 978-0-470-64621-2, 2013
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of A Y HBES BIENAAY AT L

(Functional Microbiology)

BB WA /Class schedules and Contents

CPAEMIREESR | [$545]  / Fermentation Technologyl [Microbial Nutrition]
CEMEERZN [A9U—22%1 /Fermentation Technology Il [Screening]
CEMEEZ I EEHME] / Fermentation Technology Il [Fermentation Control]
CEEREREOMEYHAE | [81L] / Nitrogen Cycles and Microorganisms | [Nitrification]
ERBEREEDHEE I [BZ] / Nitrogen Cycles and Microorganisms Il [Denitrification]
ERBEREMEDHEE I [EXEE] / Nitrogen Cycles and Microorganisms Il [Nitrogen Fixation]
. BRE{EIR & S WHEE / Sulfur Cycles and Microorganisms

. REMER & SUEYHEE / Carbon Cycles and Microorganisms

NAFLAXAF4IT—>32 | [RZEX] [/ Bioremediationl [in situ method]
NAFLAF4I—>3 2 1l [onsiteik] [/ Bioremediationll [on site method]
NAFLAXAFTF4I—=>3> 1 [ISABI] / Bioremediationlll  [Applications]
CEWMRA | [EE]  / Application of Microorganismsl  [Japanese Sakel

CHEMRA N [E—)L. 7421 [ Application of Microorganismsll [Beer and wine]
CBEMFA I [ZFof4k] / Application of Microorganismslll  [Other products]

5 . £ & &/ Final review

RiEFFMD A% /Assessment Method
B4/ Examination : 80%
R/ Report:  10%
R¥ERE[E/ Class Participation :  10%

N

=) A A a0 NOODOaBMMWDN
A WN-~O

Epi- E%ZBOANAE  /Preparation and Review
BRETREBELVARZERY LT3 L8, BREBBIETICENRZEEZTY, BERTRICEEEIBCEICLVEREESSIIROTEL L,
Students are requested to more understand by review learning and preparation for next class.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
FERCBVT, HEVORYBHECODVTERZRD, MENEZEDOISBETEALTVWIHE, RBEEPREMML. FREROZRIC
BADNEZTELL,
Students are requested to get the idea of how to apply microbial potential activities to fermentative production, environmental technology and
bioconversion.

F—J— R /Keywords
Fermentation, Bioremediation, Bioconversion
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HPIME
oIREBEISEA BI/NA AS AT I

(Ecological and Environmental Physiology)

HYER A% B/ Tomonori KAWANO / IREBA G IR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS MPARSAHICHIT5E0 (FEWETRICEISHTSEESD | FEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

SRS BT BT BEE Epe=fe
S0l - TR ! o [EELHNS SICGRTRA T CORBEBL T, REL T OBAFRE. Ml @i EHFROER
i i S SEET A,
- 1 O [BLOEP LT — 2 < - 20 SRHOH B F v 02T DRTERLEL. FEEITET D
AE FHEISET .
BE - pb - &5 i
T — - @ [ERESLE Y D 2OWED SERELEL . JLELEAU TR eI S2A IS S SO
SRS Fo T ORMRAERNICRS L TE A E S IS8T B,

KO B BE C:ME A prEE T
1, 1-ICHET2PMESFHICEIT28E01E. B — 200 %25 vy TREEIL TS, LSRR
WIS T2 AT L0 ZLAOSEE. BB SRS A A T AEENOBENEE - 20N U F 25 LV T CHEAL T al,

RENOPE /Course Description

Y, HEY, REENEZRAVEAEEFZEL2EHIC. EEREZBRIZIEYVNBARARCBIZ2EHNH 2 VEPRENEREZHH LT
REFREODABNEREZHNICH U RTEBNRSEREBLVEERTOEBEYEOMEERIC DV IERIZ L E2FZEBEEL TS,
£, BEOE CTERABE L THEYEERS, RAEEYY., BR4AE, ARABHREE. SCFREHH. ABMIBCHT>NE 2RI,
BECEYNOREDSEOMLAXICOVTORRICED,

(1) Recent research topics in biochemical, cell biological and molecular biological approaches to understanding of the responses of living plants
and microbes to the changing environments and (2) the modes of interaction among different organisms will be covered in the lectures.

HHRIE [Textbooks
BESL

N.A.

SEZEREEHEEICIF O) /References ( Available in the library: O )
EESL

N.A.
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OIRFIGEEREE

(Ecological and Environmental Physiology)

BB WA /Class schedules and Contents

1

EYMORBEBE (A hOXIT3Y)

2 WYOERE (KEREBD)

3 WEYPOLEEF

4 REEYZERE (1) [£82H]

5 REEYRERE (2) [£8& FHFTME]
6 WEMEMEED (1) [EPEHER]
7 REMEMEEY (2) [HEVRERIN]
8 MREMERIZE (1) I[XHZXA]

9 fERRMESREE (2) [AfHEE]

10 BEFRREHE

11 ACHHE

12 RERRCHRFAR (1
13 RERRCHRTZR (2)
14 RERRCMANZE (3
15 RO

1 Plants and microorganisms (an introduction)

2 Plant Eco-Physiology (1)  [Physiological back-ground]

3 Plant Eco-Physiology (2)  [Ecological back-ground]

4 Protozoa and Environment (1) [Environmental factors affecting the microflora]
5 Protozoa and Environment (2)  [Ecotoxicity assays]

6 Plants and infectious microbes (1)  [Biological back-ground]

7 Plants and infectious microbes (2)  [Protection of plants]

8 Cellular signaling (1)  [Mechanism]

9 Cellular signaling (2)  [Control]

10 Controls in gene expression

11 Metabolic regulations

12 Oral presentations and discussion (1)
13 Oral presentations and discussion(2)
14 Oral presentations and discussion (3)
15 Summary

BiERME D A% /Assessment Method
LAR—N 50%
FREREK 50%

Reports50%
Oral presentation50%

Ep- BERZBOANAE  /Preparation and Review

FE BEZET2ICITSCE

Good preparations for classes and reviews after classes will enhance your performance.

BiEEDEE /Remarks

EMBE
RENAAZAT A

EMABE L TRRENZ. £LF, D TENF, HEYF. EERFEZERL VB EHNERLV, FAEBRTE. FEECBERFBTHOERE

TWET, £, BEFBTORHEEZRFEIIZLELELHIBEORETOREZRLET,

Students are encouraged to bring about hot discussion based on the uptodate knowledges. Upon request, lecture will be given in English. Even to

Japanese students, some tasks will be given in English.

HYEN,SOXYHE— [Message from the Instructor

FEROZTEZFLETZHE. ARICEOBEE BRESHEICELS THEREER, 2ZBIZANEFELY, ChSOERTR, HEL

BELERNEY VRANFRONET, FEOBERRETFAANY S IV ERATITVET,

Students who wish to take this lacture are encourage to take "Ecological Management" by Prof. Haraguchi and Hashidoko at the same time, since

some topics in above two lectures are tightly related and joint presentation and discussion are planned.

F—J— R /Keywords
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HFIRLE
oIRIEMRBI T = RE/NAAS AT L

(Environmental Materials Engineering)

HEER #£2 IF=/Masami SHIOZAWA / SEEENEE

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIR5 A3 BT AR zizEE
5058 - 3203 I | @ st cimasremm sy 5,
ke I | O |EM0UCarEEsErmnL . BEhH ool TOBP ST ED S,
BE - ¥ - = m
R0 - AR - BB V| @ [Rasomssti 08P ERoELEER S,

H@ B E O:FE A prOEE S——
H 1, 1-IZHI5T AR5 HIICHII BN, BA-20N U +25 L7y TERRLTIESL, i

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description
SEME. SO FE, HEME, SEESMREE, ABLAELREZELSLTELIEMBILLZNE RRECRETHEEZRETS
B, RECEEZHATEV, $2VEIBEENICREZUEIH>IEMBCETIEMNDS 5, RROUBZEDIZODVTENT S,
This lecture introduces typical technologies to reduce environmental polution, not to give environmental burdens or to
improve environment by using industrial materials, such as metals, polymer materials, fiber materials and various inorganic materials.

HBE /Textbooks
TV NEZBEERKF TS
Papers will be distributed in class.
SEEREEHEEICIF O) /References ( Available in the library: O )

PDEIZISUTHEN TS,
Texts will be introduced by the lecturer if necessary.
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CHEHH T

(Environmental Materials Engineering)

BB WA /Class schedules and Contents

1

O ~NOoO O~ WN

11
12
13
14

O ~NO D WN -

©

10
11
12
13
14
15

RREEHBO (AVIVT—23Y)

RRELHBO (RECHS EEM)
RECHMBO® (LCAZHMH )
RECEELEMBERG O (MHOIOXTUTILL)
RELCEBLLMBRT © (£EHH)
RECEELEMBHRG O (B2 FHHR)
RECEREL-MRRG @ (BN
RECERBL MR ©  (MiEsrs)
RECEELMBHRG © (o)
RERBMARKMB O

RIFEANRKMNE @

REANRRME ©

REPERE

RERERR

TED

Environment and Materials @ (Orientation)
Environment and Materials @ (Environment and Social Care and related Laws)
Environment and Materials ® (LCA)
Design for Materials considering Environment @ (Basic Concept)
Design for Materials considering Environment @ (Metals)
Design for Materials considering Environment @ (Polymers)
Design for Materials considering Environment @ (Inorganics)
Design for Materials considering Environment ® (Fibers)
(

Design for Materials considering Environment ®
Future Materials Harmonized with Environment @
Future Materials Harmonized with Environment @
Future Materials Harmonized with Environment @
Presentation on Research

Presentation on Research

Summary

Miscellaneous)

RAESHM D H3E  /Assessment Method
REAERE (NTV—RA U NCLBDRREBEEDRE )

Report of Research (oral presentation with Power Point and submission of report)

ETTR

ERZEDOKNEA /Preparation and Review

TE BEETHICTSCL

Good preparations for classes and reviews after classes will enhance your performance.

Bi&LDEE /Remarks
HE., ET7Z29%,

BETRBLEVARERS S, EMEREZAVTERTRCEICLERERDTIELL,

Appropriately directed by lecturer.
Review with appropriate text is required to understand this lecture.

HEENSOXYE— /Message from the Instructor
BYERSHEHE, €8, 59F. SEEEME. @BEMRT, SAPBRILIMOZIRA, IRILF— ER, TREL SEIXZEDE

IChEWET, REFER., JIL-—TEATOT—YORERRORRLLEEIC. BH, LRA-—FEFEROSZRBELET,

EMBE
RENAAZAT A

This lecture concerns with metals, polymers, various inorganic materials, and fiber materials. They have been used for electronics, energy,
medical, construction, and so on. Research groups conduct research for specified themes and have a presentation for research results. In
addition, each student prepares and submits a report on the research.

F—— R /Keywords
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EMRE
ot ER{t,F BENA AL RT

(Geochemistry)

BHER PRE 3UZ / Fumihiko NISHIO / 3EEEhEET

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIRSAFICHI1TEH8E FEBRE
RO - TEAF I @ |HMIBETOMERERY. EERICOITAHERT(LRORSTIEF T 2L 2157 5,
Fae I O MWEREFI BT SR EIEIRL . SRR CRIRIEEADERANEN R L I1IT 2,
B - R - FIR il
RAG - AN - BB IV @ RSO DR A EEOmE EEE .

g RE O:ME A PrREE (L
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS, -

SIBE) A AL 2T L - RLOREIL, BB SRS RS AR OMENEE 1 — 20N U F a5 hvy 7 TEEL T S,

REDOBE /Course Description
WIROBLICEWVWT, W—ATFHHASRHELEDET, RESOKBRREFEVANARELERRTH S, KRR/ ETTSHT, XKD
WIRRRS AT LA EDRSICENL TV DA, V=T RPEEBOKKTHREIENAEZOTICE., RICHNZDESPELVKBEADOEL
FRENTVS, HROBELSKRKEERADENTED, HIKROBTEOREBHE< ZHICFLTERMAEZE O #IRICFR S HME & Flfir BE
Thd. KOHLSKETHHMKOBELZHNZEEE 2R,
FEEZEEGE, HRCFNCHNBERMELE L, HIROBREEZERTEDLSICTEZETHS,

How does the climate system in the future Earth change with progress of global worming? Changes of climate in the Earth have been recorded in
the core excavated from ice sheets of Green Land and South Pole. We can concider the future Earth from the Earth history. To clarify mystery of
the Earth history, geochemical knowledge and technology are required.

This lecture explains interests to know the Earth history discovered from ice sheets.

HBE /Textbooks
K- KEOHIR{LE WIRICEBE (6 ) BERMIRCFELEL BEE
Texts will be introduced by the lecturer if necessary.

SEEREEFEEICIE O) /References ( Available in the library: O )

WEERLEE REAFHRE HERTE
Texts will be introduced by the lecturer if necessary.
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o Bt

(Geochemistry)

BB WA /Class schedules and Contents
HWERILZ DR S 5 BF

HERD RSP & BR{L S

ZERMEOF A
ZERMAEOIKILZICE THRA

KR O e ER R 9 B AT 5%

KR O ZBRLRBIRE QR (FF3EH )
KERAF DX R BE DR (FHFRH)
KR O KR DR (TR )

KRB OTHEY O EAT (TR )
KRN E IR AT LAQOBEEICOVWT
KERBITE ERBREBHOBEICOVT
BEIOFTEDMERS AT LEE

HWERS AT LAZE O IR F B RAT

HIE

HY

A A A A DO N U DN WN 2

ah WON-~-~O

Introduction to Geochemistry

History of the Earth

Fundamentals of Isotope

Utilization of Isotope in Geochemistry

Geochemical Analysis of Ice Sheet in the South Pole and Green Land

What is revealed from CO2 concentration in atmosphere remained in ice sheet.
What is revealed from CH4 concentration in atmosphere remained in ice sheet.
What is revealed from impurities remained in ice sheet.

9 What is revealed from volcanic ash remained in ice sheet.

10 Relation between the recored remained in ice sheet and Earth system

11 Relation between the recored remained in ice sheet and chage of climate

12 Change of the Earth system in the past 100 million years

13 Geochemical clarification of change of the Earth system

14 Summary

15 Exercise

RAESHM D H3E  /Assessment Method
LE1I—>—K 45%
LAR—N 55%
Review 45%
Report 55%

Ep- ERZFEDORNE /Preparation and Review
TE BBz toICI5C¢E
Good preparations for classes and reviews after classes will enhance your performance.

O N OO WN =

B LDEE /Remarks
WIRIZNDSEEREZBICLT, AROFRABER > TV ELEELL,
Read the textbook and/or any references before the classes.
LE1—>—NELR—MNEHBETT,
Review and report must be required.

HYENSOXYHE— [Message from the Instructor

EMBE
RENAAZAT A

WIHBRILAETIDRT, AROBEORIZRS ATANEDLISICELLTVWKDOTL&SA, HEROBEN SKREEXADENTES,

ZLT, KOHFASKRRIZIHKROEREELZHNDIEACZRBL TV ELETIAEEZVWTH S,

How does the climate system in the future Earth change with progress of global worming? We can consider the future
Earth from histrory of the Earth. It is grad to learn the interests to know the Earth records and history discovered from ice

sheets.

F—J— R /Keywords
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SFNE
INA FS AT LS| BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FAES A ST DRE FhERE
EO5 - PEAR I
FRE I @ [BFREETT A7cOFE, FT. §Fih. SETETISTAL.

RO BE), BR. ITHH B8 BREILELT -3 UTREL,. BEGE IR COETELR

B -l TR I | @ |cupntizsts.

B, - BEK - B N | O |[sRBEIHL CaLRLERS. TOBEESNT A 00BL ERNE D,

W@ B MHE O: PGB A e o L
H 1, 1SR BPHHESSHICBIT BEENIZ. BI—2ADNU+a5 A7y JERIL TS, R

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description
Jd—AROHERSHEETITS. BHOMREEN TEIMFLLHAREBICEIZ T L E T2 a v L EEDE. MEEELTHITSICE
HARABZELVEMARERENGTPRZES L THAICERLTESSBEN D, £, BFOEMATREEVY, BEELLSEHFICEL
THBEZA > THBLKBAENHD, ChSOENOLEHIC, EHENIC4AARESCRTHERALBRITAZITS,

This class is jointly implemented by research groups in the Biosystem course. The styles of this class are meeting to
introduce the recent research, and presentation and discussion for current research of a student.

#HBIE [Textbooks
75 U/None

SEEREEEEICIE O) /References ( Available in the library: O )
BENIBE L =2 #55/Academic journals specified by advisors
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INA FS AT L]

(Introduction to Environmental Biosystems 1)

BB WA /Class schedules and Contents

1 MR TR
2WBRITLEYTF—aveF14RAYI I
3 Z MR
AARTLEYF—avEeEFARAAYI a2
5 AT MRS

BRI LEYFTF—avEF1RAAYIaIU3
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ARSI

4RI LEYTF—aveEF1RAY VT
15FEH

Reading Academic Journals 1

Presentation and Discussion of Research 1

Reading Academic Journals 2

Presentation and Discussion of Research 2
Reading Academic Journals 3

Presentation and Discussion of Research 3

Reading Academic Journals 4

Presentation and Discussion of Research 4

9 Reading Academic Journals 5

10 Presentation and Discussion of Research 5
11 Reading Academic Journals 6

12 Presentation and Discussion of Research 6
13 Reading Academic Journals 7

14 Presentation and Discussion of Research 7
15 Summary

O N OO WN =

RAESHM D H3E  /Assessment Method

BB ZEEANDSH 50%
7Lt OFHE 50%

Active participation to the class 50%
Report 50%

Ep- ERZFEDORNE /Preparation and Review
MM ERAK. TLEVERNOEFETD L,
Read scientific papers and prepare for presentation.

BELEDEE /Remarks

BEAILE2T, CONBREBAZAITERLET, BTENHE. SEEFX4ITSMOE,

According to circumstances, there is a training camp in this course.

Students who belong the group must join the training camp.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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SFNE
INA A AT LSRN BB/ A A2 AT s

(Introduction to Environmental Biosystems 1)

BHER RENAADRATLAOD—AEHE (o J—AR)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FAES A ST DRE FhERE
EO5 - PEAR I
FRE I @ [BFREETT A7cOFE, FT. §Fih. SETETISTAL.

RO BE), BR. ITHH B8 BREILELT -3 UTREL,. BEGE IR COETELR

B -l TR I | @ |cupntizsts.

BAL - AL B N | O |[F5EmoaL (L LR S, TOEEEENT Bl 0B Ea B 5,

0 BlmE O B L TrEE e
%1, 1 ICHiT HPAHES 54T hIT A4, Ba—20h %5 Ay IEREIL T AL, AV AT LR

HERS A A AT LD -2LAOFER. BB RS AHICEI T SRENOMENEE - 20 Fa S vy FTHIIL TS

BENOME /Course Description
Jd—AROHERSHEETITS. BHOMREEN TEIMFLLHAREBICEIZ T L E T2 a v L EEDE. MEEELTHITSICE
HARABZELVEMARERENGTPRZES L THAICERLTESSBEN D, £, BFOEMATREEVY, BEELLSEHFICEL
THBEZA > THBLKBAENHD, ChSOENOLEHIC, EHENIC4AARESCRTHERALBRITAZITS,

This class is jointly implemented by research groups in the Biosystem course. The styles of this class are meeting to
introduce the recent research, and presentation and discussion for current research of a student.

HRIE [Textbooks
7% L/ Nothing

SEEREEEEICIE O) /References ( Available in the library: O )
BENIBE L =2 #55/Academic journals specified by advisors
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INA S AT L5

(Introduction to Environmental Biosystems 1)

BB WA /Class schedules and Contents

1 MR TR
2WBRITLEYTF—aveF14RAYI I
3 Z MR
AARTLEYF—avEeEFARAAYI a2
5 AT MRS

BRI LEYFTF—avEF1RAAYIaIU3
7 FMM R
SHEITLEYFTF—arveF1RANhv>avs
9 EMMF WS

10T LEYT—avEF1ARAYS a5
11 ST M IRER6
12HETLEYT—23EF1RAY 36
13 ARSI

4RI LEYTF—aveEF1RAY VT
15 #

Reading Academic Journals 1

Presentation and Discussion of Research 1

Reading Academic Journals 2

Presentation and Discussion of Research 2
Reading Academic Journals 3

Presentation and Discussion of Research 3

Reading Academic Journals 4

Presentation and Discussion of Research 4

9 Reading Academic Journals 5

10 Presentation and Discussion of Research 5
11 Reading Academic Journals 6

12 Presentation and Discussion of Research 6
13 Reading Academic Journals 7

14 Presentation and Discussion of Research 7
15 Summary

O N OO WN =

RAESHM D H3E  /Assessment Method

BB Z RN DS 50%
7Lt OFHE 50%

Active participation to the class 50%
Report 50%

Ep- ERZFEDORNE /Preparation and Review
MM ERAK. TLEVERNOEFETD L,
Read scientific papers and prepare for presentation.

BELEDEE /Remarks

BEAILE2T, CONBREBAZAITERLET, BTENHE. SEEFX4ITSMOE,

According to circumstances, there is a training camp in this course.

Students who belong the group must join the training camp.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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o FHIRREY

(Molecular and Cellular Biosciences)

BYEER

/Instructor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

e EE
/Department

EMBE

RENA A AT A
RE P&/ Takanori KIHARA / RE4E M IZER (19~ )
28 {1 5 2% Hj RERRE EE A
/Semester /Class Format /Class

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

©O]O0[0O|O0

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

5 A BT AR fiEEE
K038 - 722 [ | © [iasisphadis £ T RED SIEE < IET A1 OB BREFIEET 5.
e I | @ [HPafcyrosl B AL, BEEs el auL ( tOMBERAT 2805 5ET 5,
BZ ¥ =5 i
B0 - B V| @ |BuemEOMEs E RAL. TN T ARARE S T R GO,
1 TR DA s BAEAIS. B AD % a5 Ly SEEELTL RS, 7R

HER A/ AT LI-ALAOEER. BB S PUESAHICE T AEENOMEEFE -0 U T2 S L7y FTTHERL TS,

REDOHE /Course Description

DFEPFPHBENZ CHIZ2EFORRERGOTEL Y., ChETHCERIZICEHENOHARTOD IV MNPRNERET D EANR
Hond, COBRETE, ZEESF, ZREOMARTOZ I IR TNICEETIRUCOVTHEL., FLEVTF—>aved@B@zRBLTS
ORFORHTOMRERC OVTRSERIBDCLZBET, €510, SEOMRRRMICOVTERL, ThEBNIDEHIC, REEZHER

I3,

Recent advances in molecular and cell biology area are amazed. It is required to check the recent research projects, articles, and reviews to follow
the advances. In this class, students aim at deeply understanding the advances through survey, presentation, and discussion about the recent
national projects and articles. Furthermore, students discuss, present, and write proposals about future research projects.

HBE

ENROEXEN ATR#E &

/Textbooks

Not specified in English.
SEZEREEFEEICIFE O) /References ( Available in the library: O )

NRBEESOFEE Y

Not specified in English.

HRFE  700M (B )

REFE F  FIit 3700[ (Hik)
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o FHIRREY

(Molecular and Cellular Biosciences)

BB WA /Class schedules and Contents

. BESHA

BRNEOER

. BRXEOMEEM

D TFHREYFEEOHET O TV NS

RO IION (DFEYE) ITOVTORE
RO IION (DFERF) IOV TOTLEYFT—2aYy
RO IION (DFEYRE) COVTOHE
CHERMEIOSIVON (D TFEDNE ) 0ER
FRMRIOSION (D TEYFE) OER

RO IO (HRREYE) COVTORE
ROV (HBEYE) IOV TOTLEYFTF—2aYy
RO IO (HBREYF) ICOVTORE
CFEMRIOSIVON (MREYE ) 0ER
CERWRIOSIVN (HBREYE) ORE

A A A A DO N U DN WN 2

ah WON-~-~O

. Guidance

. Rhetoric of science

. Writing technique of scientific proposal

Overview of the National projects related with molecular and cell biology
. Research of the national projects related with molecular biology

. Presentation of the national projects related with molecular biology

. Discussion of the national projects related with molecular biology

. Discussion of new research projects related with molecular biology
9. Presentation of new research projects related with molecular biology
10. Research of the national projects related with cell biology

11. Presentation of the national projects related with cell biology

12. Discussion of the national projects related with cell biology

13. Discussion of new research projects related with cell biology

14. Presentation of new research projects related with cell biology

15. Summary

RAESHM D H3E  /Assessment Method
REREFTE 60%
LAR—K 40%

O N U A WN

Presentation and discussion 60%
Reports 40%

E§l- BRFZOAAE  /Preparation and Review
Hil . RXEHBEETATTEL,
E%: EBELTTEL,

Preparation: Students should read the related journal artiles and text book.
Review: Students should review every time.

B LDEE /Remarks
BIEmE. £L% STENY ARENTZOBBMBY 55 EAHRTT,
ESIC, WEBTHN LEI—ZHO N TEBRENMVETT,
COBETRFEN B TOEYE MREVFEOTOSI VRN EAXNTHREL, SSILERELZERTIVEN B D,

Students are required to follow the basic knowledge about biochemistry, molecular biology, and cell biology.
Students are required to be able to read science articles and reviews in English.

Students are required to survey and report the scientific national projects related with molecular and cell biology by oneself.

BHEHN,SOAYE— /Message from the Instructor

F—— R /Keywords
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OIRIBRER BEERS AT L

(Environmental Economics)

BHER fNEE B/ Takaaki KATO / IREBAEHITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |RERRED S| SR SRR R E S S T S,
fae I
B3 - fibr - R3R il O | RERREEEEEV RS ST B I thOiHAAEIERET B,
R - BAL - BBE IV O |RERREREIC LT, HELOEhY EETILERLWTEALREERICMT L.

O : B HE O:MhE Ac: prEeE N
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, R

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
RERFLINEHEREZICOT. REBEOSMENFOERICKRIUTIILEZENLETD, 26 E 28BRETD, F—HTR. HE2EHE
HICEFILTRLEHOIVOFFZ0ONEBEBTEBL %, RESSOREZZFZENFEIOERICODVTES, E-HTR. HLTERICHED
NTVRBREENERENRFERICOVTEZBEN AN, BR, AW T 3,

Students will acquire practical knowledge of economic modeling regarding environmental policy and management. First, various economic
methods of mitigating environmental pollutions are introduced and their relative strengths and weaknesses are discussed. Second, students are
asked to conduct their own survey of actual environmental policies and to make a presentation and discussion on those policies.

HHRIE [Textbooks

TV NEBNST .
Handouts are provided in each lesson

SEEREEREICE O) [References ( Available in the library: O )
K= 2IL—=U3>., OEY - DITIIRXQ007): 7IL—II2 I O0OFFE, REZFFHBL. 51840
Krugman, P. and Wells, R., Microeconomics, Worth Publishers
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OIRIZ IR E
(Environmental Economics)

BB WA /Class schedules and Contents
1REBEZOBE
2RBBEOETIAL (HBECEEHMR)
IBEODETILL (EEHBME)
4 BEOETIL (EEHREHTHBELLNRE )
5 IRIEFERE & NS
6 IRAES (EEMEIVORZZDIN)
7TISABE (VB4 2L oOBZDH)
SIREFOME
9 HEHHEEG| DRIR (FFREIBERAZIME )
10 BEHAEEG|I O R (BRI OFE )
1M EERFERENFTE (EORT)
12 BEERFEBRENTFE (THEEEOEE )
13BHIOMERK . SEEF1ITIN—T
14 E[oMERK  ZBEF2IIN—T
15 BHoEREK  SBEFITIN—T

1 Overview of environmental economics

2 Demand curve and consumer behavior

3 Supply curve and firm activity

4 Competitive market and social surplus

5 Environmental externality

6 Example: solid waste and microeconomic analysis

7 Example: recycling and microeconomic analysis

8 Environmental taxation

9 Emissions trading, Minimization of abatement cost

10 Emissions trading, Initial alocation

11 Comparison: Direct regulations and economic tools, Respones of firms
12 Comparison: Direct regulations and economic tools, Uncertainty
13 Case study and presentation for student group 1

14 Case study and presentation for student group 2

15 Case study and presentation for student group 3

RAESHM D H3E  /Assessment Method
NTFADN 40%
K 60%
Mini exam  40%
Presentation 60%

Efl- BHRFZOAAE  /Preparation and Review
BHEICESHENFLEOMBESMICTOI L, BRRICE, BEFZ2T52&,

Prepare for the mathematical method to be used in the next class. Review of the contents after each class is recommended.

Bi&LDEE /Remarks
BEXNBEHIsBI EES,

Knowledge on elementary mathematical analysis is required.
BEOREZRTRICEBCPRENOBRICATEFREELTRUCNEERNERTIZNT, FEFFETS &,
Related literature is introduced for students’ deeper understanding.

FERASRER. RFLTD. RELLDEZEFLEN B ThE BARERET S,

Official language for this course: English

BHEN,SOAYE— /Message from the Instructor

F—J— R /Keywords
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(Environmental Policy and Administration)

BYEER

/Instructor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

e EE
/Department

EMBE

REBERSAT A
B A/ Katsushi FUJII / BR3BH TRF 2R
28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

ERTIFONDS PRS- AHICHITL5E0 (FPEMETRICHISHTSEED) | . FhEER

/ Competence Defined in

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

“Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

PUIES AT I HI1T D lgEE
K0G8 - FEAR I | @ [BHEmeERC o0 THEHEN 8 - 5150 20 I DeE L S 2 BRI EISET 2.
Fra i
. BIBHEE - RN CRITT HEAIERL . 8508 TSI AITE - I DER TS, 180T
RE ¥ - TR I | O gracences, #
BShL - ERAK - HERE NV | O [BEsiTROREREE - BEKE AL ESS, B 5EENSY TE. TORENTE 5.

W@ RE O:FME A POEE

#I,

I -1 ZH T 2R S A#ICEITEEENIL. Ba—20N U F a5 L7y JEERL TS,

RIRTHRGR

HERERY AT LD -ALADEER, BB PRSI SI T SRENOMENEE 0 -20N U Fa S vy FTHEL TLES,

BENOME /Course Description

REBRETSLOOERTNBEZAFZALRPHERORREEBEETOBRBROZELZSBLENSHBL. BEFHLCETFINDOOHZRRO[AE
KDOVWTOBERRREZHZ5,
Discuss the basic concept of environmental policies considering with the environmental problems in Japan and in the world, and consider the new-
born environmental problems.

HRIE  /Textbooks
BHICEELAEV,

sZEREEFEEICIE O) /References ( Available in the library: O )

BREL
WTRK

TIRBEBERW [$E3KR] 4 (1E1u4t2015)
TREBEBREZOTTH, (AFE2007)
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OIRIE R 7
(Environmental Policy and Administration)

BB WA /Class schedules and Contents
£1E AEZOBME, #HHH

Overview of the class

#oE  REHEER?  REBROXEM

What is “environmental policy”? The necessity of environmental policy.
#3E EFRAESHSCREBER (BENEREAT)
Sustainable society and environmental policy

(including with economic point of view)

%am  REBEORL- B (ERXOETEEEHT)

Principles and guidelines of environmental policy

#5E REBKROESL  GTENTL THRENSFE (EROZEBEEHT)

Basic of environmental policy: planning and comprehensive approach
%o BARICHFRFEN . RENETFE (RRERTE )
Details of planning and comprehensive approach in Japan

(Basic environmental plan)

g7E BEHNBEFE TOHEE BEH)

Regulatory approach to environmental problems

8|  BEMNETFE  TOMECELH

Economic approach to environmental problems

#oE  EREMCHELICEGTT : HIKERLE OBERK

Towards a low-carbon society: the relationship with global warming
#10E EU, TXUH, BEROKEEBBEO LK
Environmental policy for the climate change: EU, USA, and Japan
B11E SHEORBEBXREEAS (1) BERAgEsteaair
Think about the future of environmental policy

(1) towards a sustainable society

%12E SEOREEEEEZXD (2)LAR-—KT7—0

Think about the future of environmental policy

(2) Report works

B13E SEOBREBKREERD (3 ) RREER

Think about the future of environmental policy

(3) Report presentation and discussion

#14E  HAIPEERIC KD EMEGI (1)

Specific examples by outside instructors (1)

B15E  AMBEIIC KD EMHI (2)

Specific examples by outside instructors (2)

BiERME D A% /Assessment Method

BB A RES MACctve learning  40%
BEFH DT —IWork in class 30%
L 7R— ~ K Report presentation  30%

E§l- BRFZOAAE  /Preparation and Review
LR—RRRICHTDIIV—IHNBEELED,
Some home works is required for the report presentation in the class.
B LEDEE /Remarks
VEICSUTHREBEREBOMARE,
Languages are Japanese and English if it is necessary.
HNEPEMIC LD EABIEREZFICEARRICASD FE,

Specific examples will enter somewhere of the class schedule.

BHEHN,SOAYE— /Message from the Instructor

F—— R /Keywords
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OIREBREEI AT LR BEERY AT A

(Sustainable Management Systems)

BHER ZJE T /Tohru FUTAWATARI/REEGIER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |HIBEEICREY 2 EEFE AL TEFWh DRLER - EEAHEEE S D,
fae I
B3 - fibr - R3R il O [fi=0POEERRE ML T, TOESEEES IS S0 EE - il - RS TEFLLI1005,
R - BAL - BBE IV @ BREEEICETLERECDNT, EPRIIREERT M0 - BEED D,

O RE C:ME A PrigE BRI 7 T LG

# I, D|SHET 2FESAHICEIT 28N, BI—200 U F25L4v» FEEEIL TIRES L,
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
RERER. tEBEOEERRELR2>TVS, &KII, FE, BHE, KHERBLENLSBURLEEEZERINHP2HRERETILEICG
 RESRICEEBLARRBEG. 2E7O0RA, H—ER, BERUEERROSA 7Y A VL EBL EHANEEENHY) . THERPHEIAND
ANDEHRLBELCEREN ROSN D, FERTE., REBEOEERTHZJO-NIL—IIOEFPREEFEBROAE. FHROLBEELE
REOHEICOVWT, RENVZIXAV NV ATALAPRPREEEZRLED T EZNEHRERRICOVTES,
FEBERFRDESY,
- REZECHISEEFEZCEL TEMNL DREN . ERNABEE D,
- H2OFOREBBAICEL T, TOREKLENKRIEDN S OMEIT HH- REHNTEDLSIIES,
- REZEICHIZEREICOVT, EMNEAMRERERITHEL BEREE D,

Practical methods of sustainable management for environment will be explained, and are based on actual action in
companies. Students will acquire practical knowledge of environmental management.

Attainment targets are as follows:
To get the professional, creative and practical knowledge on various methods of sustainable management,
To be able to make enforcement, judgment and representation from the standpoint of environmental management to environmental issues in the

society,
To have the interest and motivation in conduction of specialized research on various issues of sustainable management.

HABE /Textbooks
RERICTVYNERMNLT S,
Distribute printing
sZEREEFEEICIE O) /References ( Available in the library: O )

ZRHZOT, BEFICENT .
Introduce in lecture
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(Sustainable Management Systems)

BB WA /Class schedules and Contents
1 BENZXIAVNEREER
2 EORBIZXIAVNOEHREER
3 RESHOEREER
4 REFREOEHREER
5 BESNIOEREER
6 REBRMNTOEREER
7 RBURVEVRIIZRIAUN
8 THHEBORENZXIAVKN
9 NGO: NPOEREBIYXZRI AN
10 BREFMEEERENDER
11 REBFRLBENER
12 REYZIAVRNEREEDXRR
13 LER—KEERO
14 LER—KRERO
15 F&o

Overview of sustainable management for environment
Environmental management system

Environmental accounting

Environmental reporting

Environmental labeling

Environmental rating

Environmental risk and risk management
Environmental management for social sector
Environmental management of NGO/NPO

10 Environmental evaluation and decision making

11 Environmental policy and economical methods

12 Environmental management and environmental business
13 Presentation of short research by students #1

14 Presentation of short research by students #2

15 Review

RIEFFM D FEE  /Assessment Method
BENZRESMN 50%
LR—K 50%
Active learning 50%
Report of short research 50%

O N OO WN =

©

Ep- ERZFEDORNE /Preparation and Review
HEOERICHEYL, FB: BRLCHZEIESI L,
Follow teacher's instruction, and make efforts on class preparation and brush-up by yourself.

BELEDEE /Remarks
HEBICIDZFFEEN VL, HELCAERBTOREETS,.

This subject is taught in a bilingual style. Official language for this subject is both English and Japanese.

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords
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Oiﬂiﬁ. %*EVZTAMH] RIEERES AT A

(Environmental Information Technology and Computer Simulation)

HYER £ i/ Atsushi NOGAMI / IREBA G ITER (19~ )

/Instructor

BIEER B 28 {1 5 2% H RERRE E-E3 A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

RS A BTN DjigRE
o man BIEE=A) U EEPEIERERY 27 LIC DL TEY, BEFERA - TR AEP R IEE8T
0% - T2RR 1 oz
fre I @ [BETE2A L HIALSNBEENGEERY 2 2 - 3 VOREESEEAL TIZET 5.,
[ I o Efﬁﬁvz?h®%mﬁﬁbvslv—vay@%$ﬁﬁ®ﬁi%ﬁbfﬁ%&ﬁﬁﬁﬁﬁ%miéﬁ
BAL - Ak B v
KD :oR HE O EE A PrEE i 2 > L
%1, [-ICHET 2285 AICHITH8E01T. BO—20NUF 25 L7 FTEHEIL TS, T 7l

HERERY AT LI -ALAOEEIL. #HESFUESHHICS TERENOMEYEFE -0 ) 4 15 Lvw FTHIL TS,

REDOME /Course Description
LN ERERRERE, EETHLOOMET- R Y EHPREERS AT ARNELS, BETEAXY NCALS D RENAHE
WXL —2a EMOFEE. REFETEEOR[ZEL TEETS, RBROEBTAVShBHERTOISLAZAVLHEREZE

R HIAA TRENGAR . BWEEET S,

Students will acquire technological knowledge of environmental monitoring and environmental information system for a
large area environmental management. Also, various computer simulation methods for environmental assessment are
introduced by the case study of actual environmental assessment and students will acquire practical technique of

computer simulations by business software exercises.

HRBE /Textbooks
BERERNEBRAT .

The releated references will be distiributed.

SEEREEREICE O) [References ( Available in the library: O )
BRHETRT %,

Useful references will be suggested ,if necessary.
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(Environmental Information Technology and Computer Simulation)

BB WA /Class schedules and Contents

1 #B=E

RET7TEAXY N [REBHR]
BETEAXY NI [RERESE]
REEZ&RUVIH®E

RIEFBHRR OS]

FRIOERN RS E

REBHRS AT LAOER[IRERE
BEBRATLAOEFFAENHE ERSEOFAERE
9 REFEIMENZ1L—23 EH [KRFR]

10 REFEMEENSIIa1L -3 EH [kE., Tof]
11 22l —2arvEE [KRFRYEILE]

12 YXalL—23avEBN [BRENE]

13 YZalL—2a EHFENEE

14 X1l —2ar RERX

15 F&o

oO~NOoO O, WN

1 Overview of environmental information technology

2 Environmental impact assessment, [(Environmental information)

3 Environmental impact assessment, |[|(Environmental consideration actions)

4 Environmental monitoring methods

5 Examples of actual environmental information map

6 Environmental estimation methods

7 Case study 1 (environmantal information system), |

8 Case study 1 (environmantal information system), Il

9 Computer simulation methods for environmental assessment, I(air pollutant dispersion)
10 Computer simulation methods for environmental assessment, ll(thermal and fluiid flow analysis)
11 Computer simulation exercise, part |

12 Computer simulation exercise, part Il

13 Case study 2 (computer simulation), part |

14 Case study 2 (computer simulation), part ||

15 Review

RIEFFM D FEE  /Assessment Method
RHIAERK 40%
JAZL—2 I URERRA40%
BEANOEHEKEZ 20%
Case study 1 40%
Case study 2 40%
Active learning 20%

Epi- E%FBOANAE  /Preparation and Review
EAERPSZEREETHRATERITD L,
Read and understand all handouts and reference materials.
REFAERREBREATOBEREZRDICTO L.
Survey for the case study presentation should be done extensively outside the class.
BELDEE /Remarks
IEAMTREREBEH S ENSENHZ FHOEATINOT, BHGL TRELHBRAD &,

EMBE
RRER AT A

Prepare for the lecture by reading references such as Environmental Consideration Policy of Kitakyushu city provided in advance.

FERSHE (BAE. &F ). AFFEFZVES, ZBOHDISALHET .
Class language for this subject: Japanese and English. English class will be open separately if there are many English student.

HYENSOXYHE— [Message from the Instructor

RECEDZBEHRPEBREMCEBVEALERSS, BRNICEEISR &,
Have a strong interest in environment-related information and information technology, and bewilling to study.

F—— R /Keywords
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(Urban Environmental Assessment and Planning)

HYER WA Z /Toru MATSUMOTO / BB i 52 it

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICHT &8 | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

S RIEE Ba- BT BE HEEE
*0 - 3200 [ | ® |[BEmtmoRs 5 e mEREst. SEAT el T, BrEh AkEe - EHAEE S o,
i I
S I | o REDETRAE AT AT A 5T LSRRI L R E © - TR T
B W B2 L TR BEEN RS o,
RS - ERAT - HEE IV o E‘Fg;ﬁﬁﬁg%g%ﬁbéﬁﬁ THILE—F, EhDEERISS AICHEL TRACHEES., SELIFRNH=E
%O B{ME O:ME LA priE ez o1
1, 1~ CHET BRAEE B BT HEEAIL. Ba— 20N U %25 Ly JEREEEL T RS, B Ra Pl - S

HERERY AT LI -ALAOEEIL. #HESFUESHHICS TERENOMEYEFE -0 ) 4 15 Lvw FTHIL TS,

REDOME /Course Description
REFEORELCSVTR, IREREBREACHERETML., FkeFALLLT, BYKED I ETNIERRELIFUF, 70O
TLERTIDHVEN BB, TOLH, XBEROZHEL, TCHHTREFPZENEL T, RREFSERETMFE (LCA. XFTUTIL70
—oi. WREERHEE ) 0FERNEBSZEET. Tk, FEREHEORFZTIC. TOAREMEBRICOVTHOHL, TLTHEEEH
2FHUFE. BELLFEFOAFILESCHITS,
Students will acquire practical knowledge of environmental assessment and planning methods for urban environmental control. First, various
environmental assessment methods such as indicators, LCA and MFA are introduced and their relative strengths and weaknesses are discussed.
Second, future forecasting and optimization methods based on the case studies are introduced.

HRIE  /Textbooks

BHICEDHEL
T. E. Graedel and B.R. Allenby, Industrial Ecology, Prentice Hall

SEZEREEHEEICIE O) /References ( Available in the library: O )
ARBmE MERAGATEFLORBA[, RRELR, ErSH (BERIERTD)
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(Urban Environmental Assessment and Planning)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

ABEBORREEFHEREESR BRRERORRER]
ABFBOREEFERRER [REERORFNBDA]

REFFMO =H OYWFEFZE [NTUTIL70-54]

REFAAEO O OMWFTEFE [SA 74 LTEAXY O ERE]
RRAMO LS OMWFTEFE [SAT7H A LT EAXD OS]
REFAMO - ORFNFTMFZE [REZFFTMOER]

REFMEO - DEFNTMF L [RITEAL, ARZYOTTO-F]
BRIRFRME O 7= ORFOFMFE HRBFHEE]
REFEOLHORRFUFEERENLFE FRFRI]
REFEOLHOFRTFYUF LR HBBENCFE [BEL]
REFAEOLOOFRFYAFRERBENCFE RETEAXD K]
RETEOEHTR [RELED SDHE]
REFEOEHMRE [ZHEHD S OHE]
REFEOEHTMR [ZHED S OHRE]

TED

1 Environmental load & indicators of human activities (background)
2 Environmental load & indicators of human activities (new development)
3 Environmental evaluation methods in physical aspects (MFA)

4 Environmental evaluation methods in physical aspects (basic concept of LCA)

5 Environmental evaluation methods in physical aspects (application of LCA)
6 Environmental evaluation methods in economic aspects (basic concept)

7 Environmental evaluation methods in economic aspects (TCM, HA)

8 Environmental evaluation methods in economic aspects (CVM)

9 Future forecast & optimization for environmental planning (future forecasting)

10 Future forecast & optimization for environmental planning (optimization)
11 Future forecast & optimization for environmental planning (EIA, SEA)
12 Case study of environmental planning (student presentation)

13 Case study of environmental planning (student presentation)

14 Case study of environmental planning (student presentation)

15 Review

RAESHM D H3E  /Assessment Method
BEENEESN 20%

BHIK- FR 40% X2EIERZZTNZEX, BOBHRECERLSEZETS

HARLAKR—N 40%

Positive participation 20%
Case study & Discussion 40%
Final report 40%

=80

ERFENOHNE /Preparation and Review

BENEBETHERTILSBROBETILEDD &,

Students have to review the lessons for their deeper understanding.
B LDEE /Remarks

BEBILETRT S

To be noticed before each class.

BETEALCLEZEBLT, HATRETVR ZLEEZBO TS EETWY, ThELAR—FMREEBEIZLET,
The term paper of this course requires students apply the knowledge from the class to understand actual social issues.

BYEEASOXYE— /Message from the Instructor
RIBETERE. B, BAE. CESEN, ABEREOEFLVERORRZAEITLOOFENFETY. #IKREKRICSEVTHBTZEDK
SICHERBHZVEBBELTVLA, ZOLEHOY—ILEZFVET,
Environmental planning is a approach for the national/local government and the enterprise to aim at the achievement of the desired relationship of
human and the environment. Students will learn that the tool to evaluate and to plan how to form or to restructure the urban area in this global
environment era.

F—7— R /Keywords
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(Regional Economics 1A)

HEER R 18/ MINAMI Hiroshi / 1t 15 BT 52 PR

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIESAHICEITEEED HizBE
RO - TTAE I @ BRI CEE THEGRREE DHEERI CRIT 2B - EREREED D,
fae I
B3 - fibr - R3R il O MEREECESE £ SA, FElRE CHAT ABEN - $EThES D,
R - BAL - BBE IV O MEREER URNET SERICRHELGERS. SEVIRTERRT AEEL D,

WO MhE O:RE A prlhE AT FESREASE 1 &
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, SRS

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTR. BAENLCSVTHEZEOERE, hilERENrRERERLQBBLLE>TVWAIRICEAL., EEEEHILOBRIN S, #H
PEBRICHBL EERERROS I FICOVTERETDIEEZBNETD, BB, BLILE2THAERECANSRBRREREOEDY)
ERZDERNS, THARLARILICE TS T#E, obY FE2RELICEYERS L ET D,
ABROIEAER., "RECEETZESBEAZE OHMEFZCHITHIEMN. ZRNABZzE O, . "iEgRFoBEzLE sz, FRBALD
g BBEN. HEAZED) BRY "HIEZFRVCEETHIBRRICELERS. BESMRERRTIEREE D, LT,

In this lecture, we aim at the point that the impoverishment of the regional economy and the regional disparity become a big social problem in
Japan. Then, we consider about the ideal way of the regional economic policy which supported in the decentralization times from the viewpoint of
the regional economic revitalization. By this lecture, we think of the policy mainly in the unit in the municipalities. With it, we can think of the
concerning by the regional economic policy and the environment from a familiar point.

The arrival target of this lecture is as follows.

- To have specialized and practical knowledge about the regional economy.

- To understand structure of the regional economy, and to have an intellectual power, judgement power to deal with various problems

- To be interested in regional economy and associated policies, and have will to practice a high study

HRBE /Textbooks
BICEELEY, BETREITUNEERT S,

There is no specification. The related references will be distributed in this lecture.

SEEREEREICIE O) [References ( Available in the library: O )
BREF (2014) "TEEIKYBERE EZEBEETY A2 951 BERMBRER
Zofh, BEILKLU, BE, BEFICENT .

Ryohei NAKAMURA (2014) T&53< ) BEHRE #igiE#E %z 7Y 1> 3%, Nihon-kajo
When necessary, | introduce some literature in this lecture.

41/ 107



b AR R SR BTS2 1A

(Regional Economics 1A)

BB WA /Class schedules and Contents
1 HAX DR KEHTO "#HigZF, OLsxH
BEEABOEDY)
Mg ARE O B EE
AOBE & thEsidH
THEIEHIFRE (1) [EEIh, FICITEIBOER]
THEUhEMIFRE (2 ) [HEhAMTOIELImEH]
BT & IR
75 0 HE & AR
9 KEEHEZE (1) [KBLRBIBENDOFE]
10 KECHEZF (2 ) [BXKEH]
11 EFEEHCHERE
12 ERBRHESZALERE
13 BEANRD N MImEH
14 #ERIEBEER & HERE
15 Feo ~HgEFESNLCEETT

oO~NOoO O, WN

1 Guidance

2 Relations with economy and human being

3 Basic structure of the regional economy

4 Relations with population movement and the regional economy

5 Relations with location of industries and the regional economy(1) Theory

6 Relations with location of industries and the regional economy(2) Case of Kitakyushu
7 Relations with location of commerce and the regional economy

8 Relations with decentralization and regional economy

9 Relations with disaster and regional economy(1) The impact of disaster on the economy

10 Relations with disaster and regional economy(2) Reconstruction from the disaster
11 Relations with Industry-university-government cooperation and regional economy
12 Relations with international business and regional economy

13 Relations with events and regional economy

14 Relations with regional revitalization and regional economy

15 The final summary

RAESHM D H3E  /Assessment Method
- FER(REANOEBEBWNSM) 30%
- BiIRLAR—K 70%

- positive participation 30%
- final report 70%
E§l- BRFZOAAE  /Preparation and Review
PEOABRICED) OH2EHRFIERERSTZOT, BEFNCRARATHS L,

RETEALEBERICOVT, ERXZCHEXBMCHEREREZROBELTRERBEZITS 2L,

| distribute the document about contents of the next week. It is necessary to read a document before a class respectively.

| distribute a document by a class. It is necessary to review it after a class respectively.

B LDEE /Remarks
HERASEFELELE TS,

This subject is taught in Japanese.

BYEEASOXYE— /Message from the Instructor
BEZILEIZ FRABSEEZFEEVEEOEBSLELT S,

You can register even if you don’t have some training in economics.

F—J— R /Keywords
IR, wiEEMAL. B, o, BREE

Regional Economics, Regional activation, Policy, Decentralization, Circulation Structure
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(Regional Economics 1B)

HEER R 18/ MINAMI Hiroshi / 1t 15 BT 52 PR

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIESAHICEITEEED HizBE
RO - TTAE I @ BRI CEE THEGRREE DHEERI AT 2B - ShEEREED D,
fae I
B3 - fibr - R3R il O [MhEEHEEOEES L 55, FRES ST BEES - ¥ - BRAED D,
R - BAL - BBE IV O MEREER URNET SERICRHELGERS. SEVIRTERRT AEEL D,

WO @< HE O:ME A prme D
# 1, 1SRG 2PMESAHITHIT R80T, Ba—20AUF15 Ly TERRL TS, SRS
HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTE, HEHFECHTIER TRAEROZEEEI., SRLEROBESMTFESLVURAFEEFSCEZANET S, TOLY,
2017FICRTEND, HEKZFCEDYORVEEERABE, 71— ILRID—VET2ELET. FARAAYI IV ETD,
AEZOIERER., "RECEETSESBERES OMEHZFICEIZEMN- AENAREE D, . Thig@EFoBEzESsx, FEAL
WUTBDBRED HHiH REHEELD) BLV "#EEERCHEETIRRICEOEZRS, SELHREERIDIERZEE D, JEETHB,

The purpose of this lecture is to study the various arrangement analytical skills about regional economy.

We read the newest white papers about regional economy, and discuss about them.

We may perform a field work.

The arrival target of this lecture is as follows.

- To have specialized and creative knowledge about the regional economy.

- To understand structure of the regional economy, and to have an intellectual power, judgement power, power of expression to deal with various
problems

- To be interested in regional economy and associated policies, and have will to practice a high study

#HRIE  /Textbooks
2017EHE~HICHITE D, UTOAZZAVS, EAFOAZICOVTIREWebTARETATVS, 5, BERSOBFHOREBEZEICES
&, BSHAELODVTREETZ N HD. AFAZELCODVTRHEBEBEHICERT S,
1) AMEERERS TAMNBEAE2017E R
2) dEAM™E TIAMTORE (REHE ) 20174
) ELREE TEROFEMBNKAEL

We use a white paper that will be published in the spring and autumn of 2017. We will be able to obtain the documents in the Web. There is a
possibility to change the white paper.l order it about the acquisition method during class.

1) Kyushu Economic Research Center “Economic Survey of Kyushu 2017”

2) Kitakyushu City “Environment of Kitakyushu City 2017”

3) Ministry of Land, Infrastructure, Transport and Tourism “White Paper on Tourism in Japan 2017”

SEEREEFEEICIE O) /References ( Available in the library: O )
BICEELEV, SKEICKLU, BE, BREFRICENTS,

There is no specification. When necessary, | introduce some literature in this lecture.
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(Regional Economics 1B)

BB WA /Class schedules and Contents

1 HAERA
HIHRE DT DIRS ~RESAS (#EBEEIMIATAL ) K E
AMNEBFEAE2017FERERD
SEAMTORE (REAE ) 2017250
SEAMTORE (REBQE ) 2017250
IEAMNTORE (RERE ) 201725%T
SEAMTORE (REAE ) 201725D
IEAMTORE (REBE) 2017E2H [F4RAAYvZar1]
9 JEAMTOIRE (RERE ) 2017ZFHT ( [74—=)LRD—UCHER
10 dEAMTORE (REAE ) 2017250 (7 ) [71—I)L RO—UDMER]
11 SEAMNTORE (REAE ) 2017250 (8 ) [F1RAvIar2]
12 FROFRBAXBEZTRT (1) [#H#®]
13 FERFERBEHXAEZEHRD (2 ) [71—I)L RDO—VERK
14 FROFRBKXBEZTRT (3 ) [71—IL RTO—UFBK
15 FR2OFREXABERZE (4) [F1RHYSa23], FEH

1) [#5#]

2) [&#]

3) [74—=ILRDO—VAREEE
4) [7 14— RO—UBMH%
5)
6)

oO~NOoO O, WN

(
(
(
(
(

74— RO=O& TEAMNBTREII—-JT AL THEAMNIORTY ) BEZB/EL TV S,
BEH, BEERORAPEZHOMBRZHOSERER, NRE—NEETHTHEES B2,

1 Guidance

2 Viewpoint of a regional economic analysis

3 Reading “Economic Survey of Kyushu 2017”

4 Reading “Environment of Kitakyushu City 2017” (1) General remarks

5 Reading “Environment of Kitakyushu City 2017” (2) Particulars

6 Reading “Environment of Kitakyushu City 2017” (3) Fieldwork A

7 Reading “Environment of Kitakyushu City 2017” (4) Fieldwork B

8 Reading “Environment of Kitakyushu City 2017” (5) Discussion 1

9 Reading “Environment of Kitakyushu City 2017” (6) Fieldwork C

10 Reading “Environment of Kitakyushu City 2017” (7) Fieldwork D

11 Reading “Environment of Kitakyushu City 2017” (8) Discussion 2

12 Reading “White Paper on Tourism in Japan 2017” (1) General remarks

13 Reading “White Paper on Tourism in Japan 2017” (2) Fieldwork E

14 Reading “White Paper on Tourism in Japan 2017~ (3) Fieldwork F

15 Reading “White Paper on Tourism in Japan 2017” (4) Discussion 3
& Summary of class

We plan to do fieldwork at "KITAKYUSHU ENVIRONMENT MUSEUM" ,"KITAKYUSHU Eco-Town" etc.
In addition, based on the number of the students, | may change a content.

RAEEMD H3E  /Assessment Method
- BEANOBBHNSM (T RAAYIIVE) 70%
- HiIRLAR—b 30%

- positive participation (presentation and discussion) 70%
- final report 30%

EH- ERFEBEOHAZAR /Preparation and Review
BAT2AEZEETHIRENBRICHRO &,
TA=)IRO—=VZTOSHERICOVTIEF., WebTHEBIZEZFEL THL &,
FARAYZIAVOHICE, RRABREZERBITD &,

You must review the document(White papers) .
You must prepare the overview on the Web about the facilities that do fieldwork.
You must prepare the contents of the presentation before the discussion.

B LEDEE /Remarks
FRASERFIELAELE TS,
TA4—=ILRDO—=DIZSmMTD &,

This subject is taught in Japanese.
You must participate in a fieldwork.

HUELASOXYE— [Message from the Instructor
BREZICHID>FRHEABEZEECBVZEOEBEEDT S,
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(Regional Economics 1B)

HYELASOXYE— [Message from the Instructor

You can register even if you don’t have some training in economics.

F—7—R /Keywords
S, WHEE, BHTF—2, 74— KD~

Regional Economics, Regional Policy, Statistics data, Fieldwork
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%Bﬂiﬁ§ﬁ§ﬁ%ﬁﬁ§% BEEE AT A

(The Urban Economy)

BHER B A%/ TAMURA DAIJU / B35 %%

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X BHS E/Notice dtFFYUNATOZBERYET,

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

PSS AF 51T B D08
A0 - F2RE I B [BEEE - ETS OEELEhY FIERT 5 D 20\ TE S,
AE i
B - iy - TR i O BB CRTD AEEEE T I s ORI U OBSA SIS T B 1 L TE D,
RAL - BAR - HEE v O [EHREOTHEA R E R, REORR S IFREOHEEHRILED D,
KO PR O:FHE A: DYELE _ . .. BT BRI
% 1, L-ICHIST 2FMRSAHICE 7288012, BO—20h Y15 Lvy FREBIL TS,

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description
FEBRE. BEEHEBTEOEMBCEDY ZERTEDLSICBDIETHS,
BHOREERKEIIODVTOERELICODVWTHEL, SHOBHIC DV TEREROTES VL,
ZTOR, BHICEDZIBELORZFTHOUMOBEZEENOXRET S,
Students will learn complicated relationship between economic activities and cities.
Through the survey of birth and growth process of city, they will deepen their knowledge of todays city.
| will start this course at explanations of location issues of various economic activities in cities.

HBE /Textbooks
BEOEAICEETS
To be introduced in the first lecture.
SEEREEHEEICIF O) /References ( Available in the library: O )
BEBNTS
To be suggested in the course.
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(The Urban Economy)

BB WA /Class schedules and Contents

1. BHElEah

2. BEEFBHOBELTOHH
3. #mEXZDA, ¥, FHRO7O—
4. RGEHT
5. YIBT4EE L BH
6. BHLOER

7. TEBHH SBEHRHBHA

8. BHTITONBEFES

9 . htbER

10 . T¥EVHH

1. 747 14 A5

12 . BT AT LW
13.dvE1—%- XY ND—9 L4H
14 . 21t O EH R

15. F&H

. What is city?

. City as the place of economic activities
. The flows of man, substance and information
. Trade and city

. Goods production and city

. The development of urbanization

. From industrial city to informational city
. Economic activities in city

9. The central theory

10. Industry location theory

11. Office location theory

12.The theory of system ofcities

13. Computer network and city

14. The future of cities

15. Conclusion

RIEFFM DA%  /Assessment Method
BESEOEE 50%
HRHBA50%
Attitude of participation 50%
Final exam 50%

Efl- BHRFZOAAE  /Preparation and Review

TEFANOHZEMESBHICFZLTHL I &,
Students have to read textbook before class.

0N OB WN =

BiELDEE /Remarks
BHICEELEV,
There is no specification.
ZHREBNDPBOSER., BEEATREZTVERRIITOEL,
EFFUNATOZBEBET, EFEFYONAABELSOZBRENBVES, FRBERZIZENBYET,
This course is taught in Japanese.
When class is small, the course focuses on discussions among participants and no final examination is held.
The course is taught in Kitagata campus and may not open when no student from Kitagata campus joins the course.

BYEEASOXYE— /Message from the Instructor

FiRABETEAERDRSBHET,
BECHLTRVELERF > TVWEHOSMEFELET,
| do not expect students to heve preliminary knowledges, but have active interests about economic matters.

F—J— R /Keywords
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OIRIFLFYETRIF REARS AT L

(Analysis of Toxic Chemicals in the Environment)

BHER FIE FHMX /Kiwao KADOKAMI / BRFE R M S A

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

/Department

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

FRIES HHICHIT D88 IEEE
T EREPOMEFWESHICAL SNASHFEPTIREORIE. B, SHEUHESH CETHE
%I]EEL' EEﬁ‘F [ @ fosm =]
EIEFIEST .
Frge I
BE - 47 - B I | O [ARSncamarss — 2l ORUEPEBILEHNT 50 L0 T 5,
RAC - EaR - BBE I/ O [P ERRR CRGERS. BPRPEE ST ORRBRICESED D

MO BE O:BEE A erBEhE

# 1, I-I1CHET 2FAESHHICHITLEENIE. B -2A0NUFa5Lvy FERIL TS,

BRI ETAEF

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description

RET—2E REOZLUETEL , RREFREFAIZLTHEOEDTH S, ARETR , RETOFELEYESIFNICETZFE-
BMiRCAHMZEE TS, FEARLE , ROBYTHB,

BTV IRUCENOEAEICETSFE RMPAREESL , MEEOMEEZRKIIITS D,

BESNORH , BUSKCEMEEST , NRNACHEL L BEERETE S,
SHBEERERT | HHEOFEH TE 3,

Environmental data is essential for evaluating environmental safety and predicting current and future status. Students will study knowledge and
methods related to micro-pollutant analysis of environmental samples. The final goals of this subject are as follows; (1) development of simple
analytical methods through learning methods and knowledge of sampling and pretreatment, (2) selection of a suitable analytical instrument for
targets by learning theory and feature of various instruments, and (3) evaluation of analytical results through learning analytical quality control and

quality assurance (QC/QA).
HME  /Textbooks

EEA A Distribution of an original textbook

SEZEREEFEEICIE O) /References ( Available in the library: O )

=

EE R Suggestion of suitable references
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(Analysis of Toxic Chemicals in the Environment)

BB WA /Class schedules and Contents
1 LEYEOREFTR , REFRE

B O REE

KER D ETME

BFEEE , KRER0F0E

DI)="TFITE(NATLIV="TYT)

DIV—=2TF YTk (0O

HAOVOINIZ 71— (BB, h54A)

HAOVOXI KNI S 71— (EXNE , BEES)

9 HRIOIKIST 1 —BERSHEGCMS)

10 REOIOIXRNITI ST 14—

1 FEIOXNT T 7 1 —EESHELC-MS)

oO~NOoO O, WN

12 PHBEER

13 BF (FLEYT—2arvm¥)
14 B (TLEVT—2arvE¥)
15 F£&H

1 Introduction to environmental chemical analysis
2 Environmental sampling

3 Extraction of water samples

4 Extraction of solid and air samples

5 Clean-up procedures (Column chromatography)
6 Clean-up procedures (Others)

7 Gas chromatography (Theory and column)

8 Gas chromatography (Injector and detector)

9 Gas chromatography-Mass spectrometry

10 High performance liquid chromatography

11 Liquid chromatography-Mass spectrometry

12 Quality control/quality assurance

13 Practice (The first half of presentation)

14 Practice (The latter half of presentation)

15 Review

RIEFFM DA%  /Assessment Method
SERE. B8 25%
TLEYT—>32 25%

LR—k 50%

Positive participation, question 25%
Oral Presentation 25%

Final report 50%

Epi- E%FBOANAE  /Preparation and Review
VEBRFICRFIZDTFARNZAVTTFE: B2l 22 Y efT52 &,
Students have to prepare and review the lessons using the text distributed in the first class.

B LDEE /Remarks
FERASHER , BAE XETHRFEE (2017FERFBEAFE ). EE T, 2BILCI59BREOTLEY T EREBEOHRLD  BELABL
LSICHENSHEBLTHLZ &,
Official language for this subject changes every other year: Japanese and English. The year of 2017 is Japanese. Students will make a
presentation in the final class.

BHEN,SOAYE— /Message from the Instructor

LEPECRS THEBINMETSHICRUIDANBOREMEEZSCENTES, ThSOHARER , AP OMITIRETTELS , O ENE
LEREEZET2 LTCEAATHS.

F—J— R /Keywords
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(Environmental Preservation Engineering)

HYER E)ll B35 / Masahide AIKAWA /| TR\ F—ERILER (19~ )

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

ERETIIONG PUESHIICHIT LN FEMMETEHIRICSMNTOEED) 1 | FIEEE

/ Conpetence Defined in “Diploma Policy”™ (Competence Students dttain hy Course Completion), Specific Tarzets in Focus

FhRIESAFICBITHEEN B
RO - TERE I @ RIEFEOERLTLIFAARE RRER SFICHELT, B - TEEAET LD,
Frag i
B - - R il O |HEORRERACFENCHEL. ERRETT s TOEVRTTHAT A2 0T 5,
EIPR=si e o O [FRABRDERCSRECGERS. SETIRREERT 2.

O E RE O RhE A PORE e T
¥ 1, 0-|CHed 2RSS RHICHIT28E0I3. B -0V FaF L7y FERIEL TS, il
HEEEE AT LI-2LA0EEID. #E cEESAHI BT AENOMEFE I - A0N N Fa S L v FTHIL TLES,

BENOME /Course Description

HE, REBZRUBKARICEIZ KERETORRETER (M FRYE (PM25) BEICRDARTFRORUREES ) Y RESBEL
BOTVET, COBRTR, KRERPBRERORRZANZDLEEIC, TORAZRE, BR- HE#, RIS, TEEVSPER - {LEHEE
NPoBEITBHEZBELET,

Continental scale environmental pollution such as particulate matter typically represented by PM2.5 and acid deposition issue recently have a
great concern. In this class, we make it a goal to recognize and understand the followings; 1) the current status of air pollution issue and acid
deposition issue, and 2) the physical and chemical mechanism to produce the issues from the viewpoint of emission, diffusion/transportation,
chemical reaction, and deposition.

#HHKIE [Textbooks
BEILBUTEN &S

Hand out

SEEZREE®EICIE O) /References ( Available in the library: O )

BUEREREE, NERAH, RERE (1993)
RRRRE, ERFERF, 5REIE (2003)
RRDLE (FFMLFRE) , BARLZLE, 2LHRE2 2 —(1990)

R. M. Harrison and R. E. van Grieken (1998) Atmospheric Particles. Wiley
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HERETH

(Environmental Preservation Engineering)

BB WA /Class schedules and Contents

® N OAWN =

9.

10.
1.
12.
13.
14.
15.

RRRZEHBODICHLY) (ERBSORER
WERARKOESE - #iE- 8K
BREZXRIDAFEHFNRE
RRO®WE
IR ERR
AA- EAMTORRERE
L2 RISEE R
XRE AV > OEIRERE
FVOME (KEBRTI )

)

AV ORE (IREFV >
BERORRITHRE EE
ERE ORI A
NTFRME

.BEROLE

HERER{L

Overviews and brushup of atmospheric science

History, structure and composition of earth’s atmosphere
Parameters to control the concentration and its mathematical representation
Vertical and horizontal transportation of air

Geochemical cycle of elements

Current situation of air pollution of Japan and Kitakyushu
Kinetics of a chemical reaction

Origin and measurement on tropospheric ozone

Physics and chemistry of ozone ( stratospheric ozone )
Physics and chemistry of ozone ( tropospheric ozone )
Law and government on air pollution in Japan

Oxidizing power of troposphere

Particulate matter

Chemistry on acid rain

Global warming

RAESHM D H3E  /Assessment Method
LAR—bN :80%
= 20%

Report 80%
Examination 20%

ETTR

EBRZEDORNEAE /Preparation and Review

EAEE EENRRICAEBROFEE L TREZT T,
BRFE EEOBRABRENT—RAV R2BBURICKEOTRETR &,

| give you homework on next lecture.
Also wrap up each lecture in 2 slides (Power Point).

B LDEE /Remarks
REDHT0-I0/BEOREK (FEEHE EEEEH)ZLTESVET,

Please do a presentation on preparation and review for 20-30 minutes in each class.

HASE: ARRFRHB (RFCLIZTEFEEN VEVEAR, RERBFTLALFE TR, 2017FERHFE ) .

Official language: Biennial lecture of English and Japanese

(Japanese language may be used in case of no applicant for English in the English-year. English is used in F.Y.2017 )

HEENSOXYE— /Message from the Instructor
BSEZ, BEBHICWVEAEL &5,

Learn on your own and think for yourself.

F—7—R /Keywords
ARBE, AQERYE, AV, WPRYE, BIELE

Atmospheric environment, air pollutants, ozone, particulate matter, acid deposition
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EMRAE
oF RIFER M BEERS AT L

(Recycling Engineering)

BHER ZH HF /Hidenari YASUI/ TRILF—BRILFER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

ERTIFSND PR AHICH T80 (FEMETEICHICMHTERED | . 2hEEE

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

SPHHRS it 5 1T B 21288
£ - 328 1 | @ [eoerembiaunicsir aMeEnO R E #R1T L - TIERT 5.
b I | @ [gpomEsneas s al— 3 OEROTRIFEISET 5.
BE - 3 TR I | O |[MERErRGEEICESNTIN T ARTERRT 5L L0 TR,
Bl - B A W

*@: e O MhE A proEE B
K1, L AT AHEEAEH BT AEENIE. BO—A0HY %25 Ly IEEERL T RS, i

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description
ERTHEALCEREYZOEBRAMBZEIC, HENCRP>EREEZENPHKNTENENIREEREROERCZEMR TS, BRTE. B
AR RRALLCOBEZAELU LEMNOEBPANERBEORFZENLEN S, TOLAYI 1AL —22F > THEOEYFHAE O+
ANDFEBEZS, CNIC&2THK ERERZENOMEBEIVF NS ZANERL) SOEMUERICELZ —E0EMBEZEM T LS
2, BELEARZMHOEMABICEISATERRMABSND EZEEBEL TS,

The class accesses biological waste/wastewater treatment systems through focusing on chemistry, biology and mathematics. Since recycling
engineering is an integration of environmental sciences with logical insights, state-of-the-art know-how obtained from the subject will strengthen
your skills in this field. A process simulator for wastewater treatments (GPS-X) is used in the class.

HHRIE [Textbooks
THFANZEBS

Handout

sZEREEFEEICIE O) /References ( Available in the library: O )
KERREIF-TKOMNE- 5 BRAGEREHR 1996), OFHERETIICEREFHELL, 2005), OX X > KE(FHI|E H AR, 2009)

Wastewater Engineering (McGraw-Hill, 2003), OActivated Sludge Models (IWA publishing, 2000), OADM1 (IWA publishing, 2002), Mathematical
Modelling and Computer Simulation of Activated Sludge Systems (WA publishing, 2010)

46/ 107



EMBE

oF RIFER M BEERS AT L

(Recycling Engineering)

BB WA /Class schedules and Contents

1 FENEREER
WEYRBOBE (MEIRY )
RIBERE ( TKMEHERR
BERS (FL)
EYMZHHOKNBOBETTI
EYRBIAL—2a2 Al (EEFRLEIOERAOLATIN)
FRNEYLREB7OLAOAEK() (BILEET )
dVE1—2FRE() (EEERAE7OER)
9 BRMEYAETOLANAEHK2 (ERDBH)
10 VB 1—22B Q) (RKLRE )
1M BEYRISOBE (BREEER )
12J0E1—2RFE) (REEREZIWFR7OLR)
13 BRIV EYRIB 7 O A0 E1H
14 JVE1—2RB@) (RISETILOBHE)
15 AVE1I—2KRBG) ( BEEFILOIZa1L—23aYy)

oO~NOoO O, WN

Overview of environmental pollution

Microbial reaction (material balance)

Technical tour (Hiagari municipal wastwater treatment plant)
-ditto-

Microbial reaction (structured-model concept)

Introduction of computer simulation (creating layouts of activated sludge process)
Aerobic processes (1) (energy from oxidation/reduction reactions)
Computer simulation (1) (biomass growth and decay)

9 Aerobic processes (2) (sludge settling)

10 Computer simulation (2) (secondary calrifier)

11 Microbial reaction (growth and decay)

12 Computer simulation (3) (nutrient removal processes)

13 Anaerobic processes (methane fermentation system)

14 Computer simulation (4) (model development)

15 Computer simulation (5) (model evaluation)

RAESHM D H3E  /Assessment Method
EENEE (FE ETICL2EHEE) 50%
JdoE1—2%8 (5% ) 50%

O N OO WN =

Active learning 50%
Five sets of computer simulation 50%

E§l- BRFZOAAE  /Preparation and Review
FE: EAERZEfICRZEOCE
BE: ZEBET/OEARADIIL—R0BEZETEIZCE

The composition of the text (handout) must be carefully understood prior to your participation in the class.
Be familiar with the process simulator. You can access the software even at student-rooms.

B LDEE /Remarks
J7OERZI1L—22AVZOT, BHED/— NIV VAV E1—2%ES TS Z & (WindowsD &)
FERASERRFE TN, KBELLDIZEFLEEN VETNERARFETCEHBET .
T7OEARYZ1L—22AVBNOT, 2OIx7TBE1ANDERET D,

Prepare your own laptop computer to install the process simulator (Windows only).
Official language : English unless specified.
Two slots (3 hrs /week) x seven weeks plus 1.5 hrs.

HUEASOXYE— [Message from the Instructor
b B EMFEMETIZOMANBEIVS-TULITY,
Enjoy Environmental Engineering.

F—J— R /Keywords
LFIZ, okl HENRS. YEILERS

Chemical engineering, microbial reaction, physicochemical reaction, wastewater engineering

46/ 107



EMRAE
O7J<I%f%l$‘- BEERY AT LA

(Aquatic Environment Engineering)

BHER FI8 3% / Mitsuharu TERASHIMA /| TR F—@ERILER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ [FRBEOREEEORR & TLREAONE CER DL TEP SR UE AR EIEST .
fae I
B3 - fibr - R3R il O HEEOKERRIRORRE L T, @UISSHEL. AT SRNESICHTS,
R - BAL - BBE IV O PREOREREE LGRS, IFNTSSSEAT SEREEHICH T2,
%@:@(%ﬁ O B &:b?ﬁﬁ _ i ) KEREtE T
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AEZOIERELE., ABERICREZLHEEZRETKEICODVT, KORNPKEOHBROKBERECHXEZABOBEEEZTSZETHS
o BIZ., KORBYBARTOELARICOVWTEZ TSI LICK, KBICHTDLEN: £UFNRKROBENRED,

The hydraulic transport processes affecting water quality in ecosystem and engineered system are explained with modelling and data analysis.
integrated. Integrated methods are also explained with hydraulics, aquatic chemistry, and aquatic biology

HRBE /Textbooks
BREBRMT S,

Handouts

SEEREEREICE O) [References ( Available in the library: O )
BERPICEERN TS,

References are introduced in lecture, if necessary.
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O7k. \\

(Aquatic Environment Engineering)

BB WA /Class schedules and Contents
CKBREBEICS TR LEEORARE A kKB O A
. KBEREEZTI EOOEMEI QBT ORER (1) £
L KEREETS - HOEMEEALETOER (2): KA
 KEBEETHLOOERIBOT AT A (1) B
KBERBETDILEOOERSBEOS AT A (1) KA
CKBERECBUZ2AREENET KB AT A (1) B
CKBEREBEICSIPRREENEHKAED AT A (2): 1A
. BEEHKRECQNEBY AT ALAN): B
C BEKRECQBY AT AQR): BR(7TZY MRE)
10*l?ﬁkbHéﬁm@ﬁ%&ﬁ*kﬁ/lTA@ﬂﬁm H
MKBEREBEICST2EEEEYEHKRED AT LAQEN() : ISA
12 KBEREREANOKEBEZNEEEN(1) . EF
13 KEREREAOKBZHHEEEN2) . KA
14 HEkIBRBA OKEZWEE () : BB
15. Bk IBRBA OKEBZNEBFNQ2) : I5A

RN

© O NOOO~WN

. Introduction of Aquatic Environment Engineering
. Organic wastewater treatment systems (1): fundamental
Organic wastewater treatment systems (2): application

. Food waste and wastewater treatment systems (1): fundamental

. Food waste and wastewater treatment systems (2): application

. Industrial wastewater and treatment systems (1): fundamental

9. Industrial wastewater and treatment systems (2): application, field trip

O N U A WN

10.Food waste and wastewater treatment systems: method and application (1) : fundamental
11.Food waste and wastewater treatment systems: method and application (2) : application

12.Hydraulic in the wastewater treatment system (1) : fundamental
13.Hydraulic in the wastewater treatment system (2) : practice

14.Application of hydraulic analysis in the wastewater treatment system (1) : fundamental
15.Application of hydraulic analysis in the wastewater treatment system (2) : practice

BiERME D A% /Assessment Method
LR—bK 100%

Report 100%

E§l- BRFZOAAE  /Preparation and Review
EHFEEBLVOCEERZETICOVTRERIZREND,

The preparation and review tasks will be shown in the class.

B LEDEE /Remarks

MEZEHZOERNBEEBLTHZE
Fundamental knowledge of physics and mathematics are essential.

FERASE (RESLVBEFE)

Official languages for this subject are English and Japanese.

HUEASOXYE— [Message from the Instructor
KREBEREPKMBEMCERODDFEFRIEZIBLTIEEL,

Incorporate skills for water environment protection from engineering point of view.

F—J— R /Keywords

47/ 107

. Multiphase flow patterns and Solid separation in wastewater treatment systems (1): fundamental
. Multiphase flow patterns and Solid separation in wastewater treatment systems (2): application

EiE

HEFRAE
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oith BIRIEIE 1R

(Soil and Groundwater Remediation)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

X BH S t/Notice H28HZAFERM

By

/Credits

EMBE

REBERSAT A
FE F/YoITO/IFRILF—ERILER (19~)
28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFSND [FESAHICH T80 (FEMETIICHICHT &R | . FhEEE

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

/ Competence Defined in

PRSI BT B FZEE
I WEDEEIEEORR S A LIE5R BT 550, RE L - ST T A8 WA ST
5058 - T2A2 1| e [
e I
% - p - w0 T | O |[ER0HEEaRE o TE CHET 30 S0 T2 2 BENESIC (1T 5,
o o AR OAT 5T LHAEBICR 5 ) 207 £ F S ORE ST ELEDSE. L ILOEL 5
B - 6L - AR Vo C lmasgsaosssitmi s,

WO RE O:ME A PribE
1, D loHEd SFUESAHICEI T80T, BI-200 ) F2 547y FEEEIL TS,
HEIRERY 2T LD ALAOEEIT. BB SPRES A ISR hOMEEE - 200 ) F a5 L FTHEEL TLI2E 0,

BENOME /Course Description

TERECHITIABNBTARICES

=24
®E.

BILESECPERMERIEYICLDFREAB L2 \0

MERRIRIEE

=24
®E

EOEDYAS, EREEEA

OREDHY) S, TEREBEFEPVRAINZ—IXAVRNIDOVWTKI)GEICEBTERLSICEETS. THERERSOLODER, B
S MNATHRSH TEDER D ZES . FBBOERERR, BRICHETZLEFROBR, THEFROURAIIRIXD N, BLOFED K
ORAHF TERDLDICTBLETH S,

In this program, students will learn about the current state of artificially polluted soil in Japan and the techniques used for

soil treatment. First, the background and the law associated with soil contamination will be introduced, and the theory of

transport processes of soil contaminants will be explained. Thereafter, various techniques used for the treatment of soil

polluted by heavy metals and VOCs will be presented to the students. Finally, risk management of the private enterprise

that owns the soil pollution land will be discussed.The performance target of this lecture is to be able to explain about the outline of the current
state ,the risk management and the treatment method of the contaminated soil in Japan.

HHKIE [Textbooks

BICEL
None

sZEREEFEEICIE O) /References ( Available in the library: O )

BICEL
None
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oith BIRIEIE 1R

(Soil and Groundwater Remediation)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

FUBIC
TEFROER: B BR- RE
TEERNEOSE

TERNKEORE- REZOHME
EHEB (TEERINZTIL)
PFAR

FERMEOWEIBE - WEBX
TEFERECAOTIO—F
ESEFRLTEDRL

10 BRUEBRMEY- B ERLEORL
11 BHEBN (RBIRR )

12 BEEBI (BLFE)

13 URAORFZIAVN t URTDESR

14 VAOIZRIAVN t EVRD

15 T PTAR

1 Introduction
2 Background of soil contamination
3 Classification of soil contaminants

4 Survey of soil contamination counter measurements law

5 Case study of soil contamination problem
6 Short test

7 Transportation process of contaminants in soil
8 Approach to measure methods of contaminated soil

9 Treatment of heavy metal pollution soil
10 Treatment of VOCs and Oil pollution soil
11 Case study(On-the -spot inspection)

12 Case study of treatment techniques

13 Risk management(difinition of risk)

14 Risk management (enterprise risk)

15 Summary/Short test

RABFTM DAL /Assessment Method
NTFAKN 40%
LAR—K- JEE 60%
Regular assignments 40%
Mini quizzes 60%

20l ERZBOANR
REOCEBICEREHE. REABTOEZZ

Read useful books to understand the course and review the course content.

Bi&LDEE /Remarks

BICEL
None

RS (20175 E  ®#FE- BAFE 2018FE : AAFE ). REBELLIZTHEFLEEN B IThE2017FES AARFERA

/Preparation and Review

EMBE
RRER AT A

Official language for this subject: English and Japanese in 2017, Guest lecturers would teach risk management sessions in Japanese., Japanese
in 2018.

BHYHENSOAY £

/Message from the Instructor

TEFELRBEEG K REBEOXBESTHESOLHBEICEVTRBANERELY 2052, ChETICTEYES- BT KBERICBEIZESR

EBEBLTIABD X EFEINULTEHIBREEBRTEDLSICRBICHERETS, BERHNSIERA , REETES,

Soil pollution is not only an important environmental concern but also a hindrance in real estate transactions. The
participating students will learn about soil pollution from the basics of the problem to its effects on actual business.

F—J— R /Keywords
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N \ SFRE
OHEEIRESF BEERS AT L

(Production Process Engineering)

HEER R T —HB/ Shinichiro NAKAO / ##> A7 ATEHR (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 (FEMETEICHICMHITLEED | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRAFS A CHITE8Eh HizBE
RO - TTAE I @ |SeEICEET 2RV A EENERER A SIEET £,
fae I
B3 - fibr - R3R il O L CRFET AS N TEC DLW T ORI 62 LA TE S,
R - BAL - BBE IV O EEIRECUE. FRICEFNICRYECRETSICMTS.
%@:@(%ﬁ O B &:b?ﬁﬁ _ i ) TR
B, D lSHET 2FRESAFICEIT28E0IE. BI-200 ) Fa 54w FEEEIL TS,

HEBIEER AT LI -ALMDEEIL, B8 cFES AT CEITSENOMENEE - A0N N F a5 Ly FTHIEL T I2E0,

REDOHE /Course Description
AERTR. SVRICEETIRVEAKXIIDVTEY, ERELIBMEREMY BT TVIHEMOBEERHIC OV TEKESZ LT THHETS
o MUKHERTBINEREM: THEICODVTOFAMZERRTEDLDSICED L EEEHELT S,

In this class, we will learn high-efficient production by explaining the importance of basic technologies and technologies recently being worked on,

through examples. Being able to discuss the direction of newly-developed technologies and methods which will be needed in future, will be the
attainment targets.

HRBE /Textbooks
AN ¥

Materials will be handed out

SEZEREEFEEICIFE O) /References ( Available in the library: O )
BICEL

None
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N \ SFRE
OHEEIRESF BEERS AT L

(Production Process Engineering)

BB WA /Class schedules and Contents

14EEIROBE

2 TRERRET =

3 IR & RE. LB, B4 $EHMNI, M
4 TREERET T3ER%

5 TiR585t 5
6 £ERFT REORREET
7TEERR BE
SEERR BHO - DFE-L
9EERR IROFENL
1VEEAR RINEZALEE

1M EEARR DALED#IE
124ERNX £IESIEY (UR)
134 EAN BIRESIEY (H#T)
14 £ERN BELEIRER
15FEH

1 Overview of production processes

2 Process design, overview

3 Process design, molding/forming/surface treatment/machining/special- processing/assembling
4 Process design, development of process method

5 Process design, development of machine design

6 Production design, simultaneous designing

7 Production system, overview

8 Production system, production leveling for synchronization

9 Production system, flow of process

10 Production system, takt time production

11 Production system, flexible manpower line and flexible machining line

12 Production system, pull system (physical distribution)

13 Production system, pull system (method of indication)

14 Production system, automation-intelligence(automation) and process management
15 Review

REFME DAL /Assessment Method
FERL (FEEE)30%
LR—K$»2WVEEBROTR 70%
EPEREOT, 1 INTERENIH25E , FHMbZFTELET .
Normal marks (Class behavior) 30%
Marks of reports or tests 70%
A single absence of class will be given a failing grade, because this is an intensive course.

Ep- BERZBOANAE  /Preparation and Review
BRACTFHOREZELET .
BRECISEFBROREEZELET .

Homework will be handed out before class.
Assignment will be handed out after class.

BELEDEE /Remarks
THBICT—HBHREZTO>NOT , TEEZ23RICHRLET .
THI%, OABHAYVEEZOT, "INI%, ASEOFEFZERYTY  MIFZHEE  ABEHEIHEILESL .
BREMAER<KOT , BEREINT , EFHERTITOFETHS . TRBRAICEERETVET .
Fh,XEER, RRBICLLIBRIERLELA, REILLIEZZFLEITIERG. AEBRBEFRIICXTEYKENERKTD &,

The participants are restricted to 23 students, because some classes are held at factories.

Knowledge of “Manufacturing Processes” is needed for this course. Students who has never audited course in “Manufacturing Processes” can not
attend this course.Students must audit course in “Manufacturing Processes” first, before attending this course.

All of the time schedules will be intensive course, due to special lecturers invitation. Some class are held on Saturdays.

Official language of this lecture is Japanese, and the lecture will be conducted only in Japanese for this fiscal year. Students who needs lecture in
English, must have a preliminary consultation with the instructor, before (not after, only before) registrating the class. As a result of the
consultation, the lecture in English will be held in the coming fiscal year.

HYENSOXYHE— [Message from the Instructor
MGt £EREN, £ELZBICDEZEEIFOHNTHY) . LBEOERICEDTFETT .
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N \ SFRE
OHEEIRESF BEERS AT L

(Production Process Engineering)
HYELASOXYE— [Message from the Instructor

Because production process covers wide variety of technique such as product design, production engineering and manufacturing etc., the class
will be vary wide-ranging.

F—J— R /Keywords
EEAN., RHLEE, PENIEE, SRELE

Production system, Production synchronization, Production leveling, Multiproduct production
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HPIRHE
o B A UI)IE BEEES A5 A

(Recycling-System Engineering)

BHER K&K {=5 /Hitoshi OYA / TXILF¥—@ERILER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X HHS t/Notice H28HEZERIHE

EFRTIRSNE MFURSAHICEITE8E0 (FEMETHICHISHTEEED 1 . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIES HHICHIT D88 FEER
K08 - TEEF I @ [V 2 OeR TR RITT 2,
il i
B - R - RIR il O [BE VI DILCLENEARERBTEY, TNERET D,
Rl - BER - BE I
HE:EREE O:FE A PrRE ) A LT
B, D loffind 2F AR5 A#ICHIT 58N, Ba-2A0h ) Fa25 LA FEREIL TS,

HREERY AT LO-ALAOREIT. BB EFUESARICEIT0RENOMEEEE I - A0 VT a5 Ly FTHEL TSy

BENOME /Course Description
EREGLBEZEELT, EEX 7 SAFYIREOEREZBENELEUS A VILEMEBN LU IEZNEAEL SOEHRETS, BRE. &
FERENRAE, RRIDSMETITS., Fh. LT7XZIL, ESBEERBERNYEY ORIV A IILBHERBN TS,
RRELGABEOERERDDIEZERBELET S,

The recycling technologies are introduced and their principles are explained in the view of engineering. The actual
recycling process is introduced such as rare metal and precious metal recycling. The understanding of the recycling oriented society is the target.

HHRIE [Textbooks
BICEEEY., YELBUTEZOHNEERZEBENTS

Study materials are distributed on a necessity basis at each lecture

sZEREEFEEICIE O) /References ( Available in the library: O )
BFIZAL

None
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oUBAUIIIE

(Recycling-System Engineering)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

9

10
11
12
13
14
15

VYA 9L OBE
VYL INOERS
AR & U T OBl (B RE)
AT & U T OB BEAMT2( #)
BN BRI —T127Y)
MEN D BEM2(LLE)
YOI I ) BEE AT 3 (REAR)
MEN D BEIT4(ER)
BRI ()
BREMATILIZV L)
RERREAITI(5R)
U A O ILEMRBN1(BBE)
4 A O LEATHEN2(RE)
Ui A O IILEMBENIBERE)
EED

1 Overview of recycling
2 Idea of recycling

3 size reduction as a pre-treatment 1(crushing)

4 size reduction as a pre-treatment 2(grinding)

5 Separation technology1(sorting)

6 Separation technology2(gravity)

7 Separation technology3(magnetic)

8 Separation technology4(electric)

9 Refinement technology1(iron)

10 Refinement technology2(aluminum)

11 Refinement technology3(copper)

12 Introduction of recycling process1(automobile)

13 Introduction of recycling process2(electric appliance)
14 Introduction of recycling process3(package)

15 Summary

FRAREHE O 75 3%
BB & BES I 100%

Active learning 100%

B8 BREFFOARE
BERICETR

/Assessment Method

/Preparation and Review

The preparation and review will be shown in the class.

BELEDEE /Remarks
AAREE & HFE T=EhKk

Official language are English and Japanese.

HYELASOXY -
ABRFITOREEZSMEBSHARHEREAN, BEk, B ITHETITS,

The participant will search, present and discuss the recent technology and information in the majority of the lectures.

F—J—k

/Keywords

/Message from the Instructor
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EMBE

OF T NIRERRE BAERS AT L

(Environmental issues in Asia )

BYEER

/Instructor

BIBFR

[Year

WRAZEFE
[Year of School Entrance

/Department

XBASL/IEFHERETT,

FU8 X% / Mitsuharu TERASHIMA /| TRILF—BRILER (19~ ), &H K%/ Daisuke SANO / EEHIE

B

E E¥/Chang-Jin MA/ EEEEE
By 28 {y 28 125 RERE EE IR
/Credits /Semester /Class Format /Class

2006 | 2007 | 2008 | 2009 | 2010 [ 2011 [ 2012 [ 2013 | 2014 [ 2015 [ 2016 [ 2017
Ol0]O0]O]|O
[ER] REMFTOCLARAT-R, RENA A ATLI—X, REERATLAD-A, #BH AT AOD—R, B
FFHALO—R, BE AF 4 FREI—R, IVEI—2YRAFLT—R

Notice/Intensive course

EFRTIFSND PSS AHICEITL8EN FEMETEICHICFTSEEND |, FhEEE

/ Competence Defined in

“Diploma Palicy™ (Competence Students #ttain by Course Completion), Specific Targets in Focus

FRIES AHICHIT 28D HHERT

RO - TEAF

I

Hrae O |FUTHEICE T SREFICDONT. BSHEMNEL. MIL LT, #EAT A2 40 TE S,
BE - - =37 O | FUTEEEOIES - tEREORRICE- T, REBORRAEEFT A LT R,

REL - AL - BB

=2 85| =

@ |HiNE - EEELLCEET ST+ U T - T b FELTOF PO O L EF DS,

MO E O:EhHE A PeRhE
# 1, I-Iowed 2FREESAHICEIT55EHIZ, B -20AVF 5L FHEEIL TLIES Ly

7 DIRIERIRE

RERERY AT LI ALAOEEIL. #ESFUESHHICS T2 N0OMELEFE I—20N U+ 25 Lv o FTHEEL TR S,

RENOPE /Course Description

The purposes are to be able to understand a wide range of environmental phenomena in Asia and to be able to apply results of the studies to
analyze and solve environmental phenomena.

HHRIE [Textbooks

Handouts are distributed if necessary.

SEEREEREICIE O) [References ( Available in the library: O )
References are introduced in lecture, if necessary.

EEITE - WA /Class schedules and Contents
1. Water and wastewater issues in Asian countries

. Waterborne diseases

O ~NOoO O~ WDN

. Toxins and pathogens in water(1): (Fundamental)

. Toxins and pathogens in water (2): (Application)

. Management approaches (1): (Extraction of elements)
. Management approaches (2): (Systemization)

. Air pollution in Asian countries

. Diffusion of air pollutants in Asian countries

9. Air pollutant control (1): (Extraction of elements)
10. Air pollutant control (2): (Integration)

11. Review of Air pollution(1): (Application)

12. Review of Air pollution (2): (Systemization)

13. Environmental problems to be solved

14. Career planing (1): (Group discussion)

15. Career planing (2): (Presentation)

RIEME D 5%  /Assessment Method

Report 100%

Ep- ERZFEDORNE /Preparation and Review
The preparation and review tasks will be shown in the class.

B LEDEE /Remarks

Official language is English.

HYELASOXY -

/Message from the Instructor
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(Environmental issues in Asia )

F—J— R /Keywords

51/ 107



EMRE
CEEREEIE BEERS AT L

(Sustainable Sanitation Engineering)

BHER ZH H®HF /Hidenari YASUI /| TR F—BRILER (19~ ), SH B/ Tsuyoshi IMAI / SEEENERT
/Instructor BR F&{T / Takayuki SHIMAOKA / SEE B8 ED

BIBER By 28 {y 21 138 RERRE EY AV

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

EFRTIRSNE MFFURSAHICEITE8E0 (FEMETRICHISHTEEED | . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

PR AT - 1T BhE iEEE
R - 70 1
. L | o [EPontaonmeneRaerT o2 c T, SRRLAAHETFRNELRERT 52 LhTa
By
A - ¥l - FJIH m C |itz A v I3 I8 A NE T ERMOER P ENE D FHIAT 2 2 &2 T 5,
B R N | O[S crie e aR B L A R s B E R AR 1T 2,
WG BIME O ME A vrEE P
51, 1O APHHESSHICEIT ARENIZ. Ba—20A %55 A7y JEREIL T AL, SRREELE

HERERY AT LD -ALAOEER, BB EFUESAHICSITERENOMENEE - 20N £ 2 S Lv e FTHEFEL TS,

REDOME /Course Description
ARMEORERY- SKkBEEITCEL TEREENOBEN 2V, IFNEBR, BERENEER, TLMREL L TENAOREBEICERY)
BOBRICHXEZHEO—REZFIZOTD, BEYLEBICSVTE, SFTE-RE-VF A VIIL-FELE-FERADPETO—ENOIRBILERANEER
FRREFBREZS, o, ALBREMCSVTR, HICRERLE FRELCEIZIEIRILY— BEROATACEREYT, £
ETH2 B0 KREBICEITZIREOREBEEZETSTOEY EEELENS, ThENOEICE > THERUEAKMEBELZEZXS, WAKD
BEEBOEMELND ERA EMEE T chSORL—RATVHEREEENSBIUEZEL > TRATESD RSB L 2EEREET
%, ZOZEIZKDT, REBHBA VI TBEODEZAFEFICOHS,

Engineering theories and modern technologies for solid waste management and wastewater treatments are instructed. Students will obtain
essential knowledge to tackle environmental problems in the world as practitioners, engineers and researchers. For the solid waste management,
key factors, challenges and approaches to the solutions are shown based on steps from the planning of collection system till operation of final
disposal facilities. For the wastewater treatments, sustainable sanitary engineering is especially focused that may meet the needs in developing
countries/emerging countries. The experiences in Japan are critically discussed to develop comparative considerations with your origin/country.
Based on this discussion, a logical insight to identify trade-off relationships on system implementation is incubated.

HHRIE [Textbooks
Ak W S N T i

Handout

sZEREEFEEICIE O) /References ( Available in the library: O )
Wastewater Engineering (McGraw-Hill, 2003)
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(Sustainable Sanitation Engineering)

BB WA /Class schedules and Contents
1) REYLE . ERERFEOER
2) EEYMIE- ERERTEORE
JYEENMO VYA VI DER
4) BEMOVS A VIIOFE
5 EEYHPENENER
6) EEY R0 E O
7) BEYRKRLA D DEHR
8) BEEM BRI 5 OBl
9) EEVIBRKL DY DRE
10) EEYLE - ERBROFLED
1) 338 ( P BEBARES AT L) OBE
12) 7T ORRE B KQEORIR (1), BEKLEORRT
13) PO T OREE LEHKABORIR (2), & E O L&
14) BIXILF— BEREOKRE (1), BADOSERBREN
15) ELXRILF— HEFRHEOKLE (2), RFOEMAROBEN

1) Theories for solid waste management and material recycle

2) Implementations for solid waste management and material recycle

3) Theories for recycling of solid waste

4) Implementations for recycling of solid waste

5) Theories for intermediate treatments of solid waste

6) Technologies of intermediate treatment of solid waste

7) Theories for solid waste disposal

8) Technologies for solid waste disposal

9) Implementations for solid waste disposal

10) Overview and challenges for sustainable solid waste managements

11) Overview of decentralised wastewater treatment system (Japanese Johka-so)

12) Wastewater treatments in Asian developing countries (1), outline for selected countries/region
13) Wastewater treatments in Asian developing countries (2), comparative study on sewage works
14) Sustainable wastewater treatments (1), Advanced Technologies in Japan

15) Sustainable wastewater treatments (2), Recent Researches and Developments

BiERME D A% /Assessment Method

BREAOEBHSM 50%
PLAR—REEER 13E2) 50%

Active learning (based on attendance) 50%
Thirteen sets of report 50%

Epi- E%FBOANAE  /Preparation and Review
FE: BI0EOEYOEEY- KRB ATANEODRSBMHAEATHYII>TVE A, BEOHBHICAXNTBLZE,
£E: BEHOBENBTZEIOHOE) OREEY- HKQLBI ATLERE EEITBHE,

To find out appropriate solutions to meet individual needs in your country, students are requested to provide current relating information and
problems, which may be used for the discussion at the class. Also the consequences of the discussion should be critically reviewed.

BiELDEE /Remarks
FERASHERERFL TN, RERECLDZBFEENVBEThEEEFTEHRET S,
Official language for this subject: English unless specified.

HUEASOXYE— [Message from the Instructor
EEYEHKOVEN TR BIHLEFRE LI LHICHENERTT, REZEFETIA—JEWSTEEEL LS,

For sustainable societies, elaboration of waste/wastewater teratment systems are crucial. Incubate your vivid insights from seeing on-going
approaches.

F—7— R /Keywords
REYORES AT LAEER, FHROEIA MEKREBREMBN

Solid waste management, developing low-cost wastewater treatment technologies
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EMBE

oREIUADZE BEERS AT L
(Environmental Pollution and Health Risks )
HYER nE B/ Takaaki KATO / REBEWMIZER (19~ ), B E¥ /Chang-Jin MA / SEE BT
/Instructor FEO 2F / Kimiko HARAGUCHI / SEE €8 Em
BIBER B 28 {1 5 125 RERRE EE A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

FEETIFSONE [RAESHHICE 550 EEMMETRICHICMTNTAEE0) | . FEEEE
/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIRSAFICHI1TEH8E FEBRE
RO - TEAR I
Frag I & REICERTAUADICDNT, ACRE~OEETEHED SIcOOESSFEESIIMHTE,
B - by - R3IR il O |URD S EEOEE G Y, ) 0 ETER)ICEIET 20D EE Y —LEEADLLIICT .
RAG - AN - BB I O (U RDITDNTHER BT & 70| e B ERE s BERAE RO 5.
g RE O:ME A PrREE hEEE) 2 o
B, D loHsd 2FUESAHICEIT28E0I3. BOI-200 ) Fa5hLv» FEHEIL TS, i

HERERYV AT LI -ALAOEEIL. #ESFAESHHICEITREENOMENEE 3 —-20N U4 25 L7 TTHEIL TS,

REDOBE /Course Description

REBECRRVAVOBRICOVTRRNBZESZEMY LT, MEOCHEMZRIZ LOOERETLOLO ORKM- BRICOVWTES, 17

B, ©¥RERE, £, RESBOMREBLLTOBEDICFAIARBABEZ/TRBEEICCZANE TS,

Participants of this course will acquire theoretical and practical knowledge of understanding and mitigating health problems related to
environmental pollutions. Targets of this course are government officials, environmental practitioners in firms, and environmental researchers.

HRIE /Textbooks
TF¥ANER
Handouts are prepared by lecturers.

SEZEREEHEEICIE O) /References ( Available in the library: O )
Maude Barlow , "Blue Covenant: The Global Water Crisis and the Coming Battle for the Right to Water , "
The New Press , New York , USA.
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oI AV E BEERY AT L

(Environmental Pollution and Health Risks )

BB WA /Class schedules and Contents
1 AA4FX VA

BAOKESHE

kR & oKEKE

YEKALIE & YRR IBHEER

BRIk B

H£5EF, IXRILF—, TLTFEE

RECBREC OBEEM

KRERERBREYRY

9 HEIERROTRYELREVURY

10 ERNERTBTREREAD

1M1 TEFFREREVRD

12FRNSEETD

13 FAERK (F¥0MA)

14 ZHERK (R¥0M4E)

oO~NOoO O, WN

15 BEVRAV EBE

1 Introduction

2 Overview of Japan's waterworks

3 Water purification and water quality
4 Water purification and facilities

5 Practice of water quality tests

6 Life, energy and pollution

7 Links between environment & health

8 Air pollution & health risk

9 Air pollutants derived from authomobile and their health risk
10 Indoor Air Pollution & Health Risk

11 Land Pollution & Health Risk

12 Protecting Our Bodies from Pollution

13 Student presentation (Group 1)

14 Student presentation (Group 2)

15 Policy and health risk

BiERME D A% /Assessment Method

WMBH A BESMERR  50%
EE(LK—N) 50%

Active learning and presentation 50%
Assignments 50%

Epi- E%FBOANAE  /Preparation and Review
BBEICESRENFEZORBEZAICITS> L. BREILRE, BBETS2&,
Prepare for the scientific method to be used in the next class. Review of the contents after each class is recommended.

B LDEE /Remarks
ERENBEHFT S,
FASHERRTBLETD (KRB LLPZTBEBHFEENfVBVBEEBAELTELETEIENfHD ).
EAMNBLOREREY - KLBREZORFZTS5H5E8/ 52, TOBAOREER, RFBRIZIELENEEETS,
Active participation to discussions is highly valued.

Official language is English.
Study visits to waste/water treatment facilities in or near Kitakyushu may be included. Transportation fees are payable by students.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords
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(Advanced Fluid Dynamics)

HEER BA B+ /Masashi KASHITANI / JEE 28T

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

ERTIFSNL RS A CHIT AR FPEMETEFICHICINT 2880 1 . FEEE

/ Competence Defined in “Dieloma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

SRS HHH 5+ BEED ol BE
SO - TRAR I ® |EMERAhE TR T S RIS E IS8T 5.
. I-1
Frae -2
B - - T p-1
= M-2 | O |SASHKEECONT, BEIREL. FE02NESITHTE,
Rl - EA% - BB 0
M@ E HE O EhE A PELE .
W1, I-|CHIET 22EHESAHICEITE8E0I3. Ba—2A0AUF2S5 Ly IEEEIL TLREL, AL IR

EEWL AT LD -2LADEER. BB RS AHICBITAREOMEREE I - A0 U F 25 L7y TTHEIL TSy,

BENOME /Course Description

‘Compressibility’ is especially noticeable in high-speed gas flows observed in high-speed fluid machineries, for example turbo and ram jet engines,
steam turbines, supersonic nozzles and gas pipelines etc. Therefore, the flow analysis taken account into compressibility is essential for
investigating the flow in these fluid machineries. In class, the analysis method of compressible flows and the phenomena caused by
compressibility are learned.

RAEOEEZLOREEZ "EME. VS  ERERECKAOEERNCSVTEEFLCLRIS  EF , Z—ARDIY RIVIY  BRE2—KE
2 JANRTF AT 1Y HARBERBZEOABREOTELICH#L , TEMHEM 2ZEBLERNOBMABERITREZ2>TETVS . E
BETR  EMMERNOBMFLRZZSLEEIC, "TERME CERUVERCBERRIIDVTEBEZRDS .

< Attainment target >
- Students can explain about the various phenomenon observed in compressible flows.
- Students can perform the analysis of a steady one-dimensional compressible flow.

<ABEOIEEE >
- ERMERNCRSNBRLBARIIODVTHHATEDRSICES .
 —RREREEERNORATIA TEDLSCRD |

HRIE [Textbooks

e

John D. Anderson, Jr., Fundamentals of Aerodynamics Fifth Edition, 2011, McGraaw-Hill.
Lk, EMERMA D, 2014, RILHR

The materials will be distributed in class.

BEREREXORMICERTS .

ZEREEHEEICE O) [References ( Available in the library: O )

To be announced in class.
REFICEEENTS .
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AR D 4

(Advanced Fluid Dynamics)

BB WA /Class schedules and Contents

1 Introduction

Conservation laws

Continuity and momentum equation
Steady flow energy equation

Use of the one-dimensional flow equations
Isentropic flow in a streamtube

Speed of sound and Mach wave
Presentation 1

9 One-dimensional isentropic flow

10 Stagnation condition

11 Shock wave

12 Stationary normal shock wave

13 Normal shock wave relations in terms of Mach number
14 The Pitot tube in supersonic flow

15 Presentation 2

RAEMD HE  /Assessment Method

Presentation 60%
Reports 40%

oO~NOoO O, WN

33k 60%
LAR—k 40%

Ep- BRZEDORNE /Preparation and Review
Olt is desirable to do preparations for lessons and a review.
FEEBZETOLSICLTTREL .

Bi&LDEE /Remarks

OBasic knowledge of fluid dyanmics and thermodynamics is required.
RENFERNFZEBELTHZE .

HUELASOXYE— [Message from the Instructor

F—7—R /Keywords

Aerodynamics, fluid dynamics, thermodynamics, compressible flows, speed of sound, Mach number, shock wave
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(Advanced Combustion Theory)

HEER F ER /Sadami YOSHIYAMA / ##> AT LATZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIROND [PESAFICHITA8E0 FEMETEICHICHIT L8 | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FREE A5 HE H2EE
S0l - 7208 [ | @ ETeonRs LB Lsr e iEeT 5,
I-1
L T-2 | & ETYORRATIC AL THR SN A M= IS8T 5.
I I-1 | @ BETTOEAST A TREERRAD -0 BE N I EIEST 5.
I-2 | O [BETTOERAT 5T EEEL. KB s, FRd RENER L Es,
B - AR - R N | @ [T s RO RmEs AN S - L THRERER LS E S,

KO BHE O:MhE L priE -
%1, [-|THET 5PMESHHICHIF R8I, Ba—-20h a5 vy TERRL TS, LR

EEEM L AT LD -2 LIAOEE, BB PRI AHICE T2 NOMEREE 0 - 20N U F a5 Ly TTHEIL TS0,

REDOHE /Course Description
EETESAMBETPREMRETE , REBEPORN , LFERE , KRB EOHANTAXRTHS . L—HFHRASEDOHFHL WEHALEA Stk
OFAZEZERL , TOMNAFELCODVTERTS FAEREBLU T, SETFEBHUFEZ2ESHEL. TOREEZERL. BSOWREICH
ATEZREIZEFICOTS,

In heat power engines and combustion devices, gas flow, species concentration and flame front in chamber must be

measured during the combustion process. In the class the traditional or new techniques for measuring these properties

will be introduced and discussed. The objective of this class is to obtain the ability to investigate the new measuring technique, to understand the
principle of measurement, and to use them for your own research.

HHRIE [Textbooks
BEORWICETRTS .
To be announced in class
SEEREEFEEICIE O) /References ( Available in the library: O )
BECHBVTHEERRTS .
To be announced in class
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(Advanced Combustion Theory)

BB WA /Class schedules and Contents
BLE e
Aot BBREST, LY RYTSHREFEL)
KEOFHR (AFVER,Z1AV—L2VE, L—HYNEITFTT1EBLE)
BEOFHE  ( FARIGE , LIFELRLE)
ORI FDA ERFBEANLDT S0 RILEN
FHRIBI FTD2 A AVERICEKDRELHORER
KB (LY RYTFSREFICKDHARBRENRE ) HFF: FAIHEZ—2K
KRB (LY RYTSHREFICKZERREFORE ) BAF: s E2—28K
B¥oERED (LRA—NOBHETLEY)
. RB O REEETAl ( PVEER , RREEENE , RUREAMDE )
. PURHEBI D BREEETRI ( B RERMBAT , BIBK)
CRBUN(ARBEOMEERR ) BT SHRERR2E
CRBIV (ARBBEOBRERE ) BT SHRERBRR2KE
.LAR—hOBRBETLEY
L FED

A A A A DO N U DN WN 2

asr WON -~ O -

1 . Course overview
2. Measurement of gas flow (HWA, LDA, PIV, etc.)
3. Measurement of flame front (lon current, Schlieren method, etc.)
4. Measurement of concentration (IR, LIF, etc.)
5. Example 1: Fractal analysis of turbulent premixed flames
6. Example 2: Development of combustion sensors using ion current
7. Experiment1 [ Measurement of disk speed using LDA ]
8. Experiment2 [ Measurement of gas flow using LDA ]
9. First report and short presentation
10. Combustion Measurements in Internal Combustion Engines
(PV-diagram, Indicated Mean Effective Pressure, Thermal Efficiency)
11. Combustion Measurements in Internal Combustion Engines
(Thermal Analysis of Heat Release and Heat Loss)
12. Experiment 3 [ Test of power performance of internal combustion engine ]
13. Experiment 4 [ Measurement of In-cylinder pressure in internal combustion engine ]
14. 2nd report and short presentation
15. Summary

RAEEMD H3E  /Assessment Method

LR—K2E 100%
Two reports 100%

Ep- ERZFEDORNE /Preparation and Review
BEICHRBRIE BN EORBZLTHIE .
% BERCHEIDINREERAEL , FHTHLIE  Fio , RRBFRBRT—XE2HEYICHNL  BEB LB L .
TLEYTERRBET 2 ENBP T LEVROBNMBEOEREREETCRREED L .
Recommended to have reviewed Combustion Engineering and Thermodynamics before a lecture.
To be announced in class.

B LEDEE /Remarks

THERNZFERBRIZE/EL THZE .

EETEEETL , BXOAREREBEITR L .

Recommended to have mastered Thermodynamics and Combustion Engineering.
Recommended to practice by yourself after a lecture.

HUELASOXYE— [Message from the Instructor

F—"— R /Keywords
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(Advanced Optical Diagnostics for Compressible Flows)

BHER EE2 &M/ Yoshiaki MIYAZATO / > AT ATZER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

PHHEE AT B+ B TlEEE
S - TERE I B [FNORFETERLE T DL TOE 8T 5.
s I-1 | © |%¥eFEEsRL oiiED T LRI IT S A ST 5,

I0-=

B - - T e
- I-2 | A |[WEOFEEEREOTRIEHICEHET 20 S0 TEREENED 2,
R - B BE 0
¥ 1, I-|C8tnd 22MHESAFICHITREENIZ, B — 200U Fa5 L7y FEREIL TLESL, LBV LT

L 2T LD 2ALAOEER. BB SFUESAHICEI TERENOREEE - 20N U £ a S Lv ey FTHEEL TS,

REDOME /Course Description

It has been widely recognized that the schlieren technique is one of the most useful method to visualize the density gradients in a transparent
medium. One of the most popular applications is in the experimental study of supersonic flows because of its simple optical arrangement with a
high degree of resolution and ability to easily observe such structures as shock waves, Prandtl-Meyer compression and expansion fans in
supersonic jet flows. Also, this method for flow visualization does not require the introduction of additives into the flow field and is capable of
providing useful qualitative information on the variations in fluid density, temperature, and static pressure. The purpose of this course is to provide
students with a clear explanation of the physical phenomena encountered in compressible flows, to develop and understand optical measurements
of compressible flows.

HHRIE [Textbooks
To be announced in class.

sZEREEFEEICIE O) /References ( Available in the library: O )
To be announced in class.

B¥StE - WA /Class schedules and Contents

Introduction

Geometrical optics

Excercies on geometrical optics

Shadowgraph techniges

Grey scale and color schlieren techniques

Excercies on schlieren optical system

Experiments on schlieren techniques

Application of schlieren techniques for supersonic jets
Application of schlieren techniques for compressible internal flows
10 Introduction to rainbow schlieren deflectometry

11 Experiments on rainbow schlieren deflectometry

12 Excercies on rainbow schlieren deflectometry

13 Rainbow schlieren tomography

14 Other optical flow visualization

15 Concluding remarks

REFFMDFEE  /Assessment Method
Reports and excercies 100%

0N O WN -

©

E§l- BRFZOAAE  /Preparation and Review
To be announced in class.
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(Advanced Optical Diagnostics for Compressible Flows)

B LEDEE /Remarks

It is desirable to do preparations for lessons and a review.
It is desirable for there to be basics knowledge about compressible fluidmechanics and giemetrical optics.

HYENSOXYHE— [Message from the Instructor
As for the student attending a lecture of this course, it is raised reading and understanding ability of specialty English.

F—"— R /Keywords
geometrical optics, optical measurements, schlieren techniques, fluidmechanics, compressible flows.
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(Adva

nced Heat Transfer)

BYEER

/Instructor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

e EE
/Department

EMBE
W AT A

#E S&— /Koichi INOUE / ##> AT ALT%% (19~ )
28 {y 21 2% Hj RERRE £ AV
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

ERTIFOND [PESAFRICEITAE0 (FEMETHICHICHT S8 | . FIEER

/ Competence Defined in

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

“Diploma Palicy” (Competence Students Attain hy Course Completion), Specific Tarzets in Focus

PHIE5 H# 51T BEEN ZlE0E
£08: - 126 I | ® [ERTHET 2PN ERAD Y & bIc. SHEVREEIRAT 50 L0 TR BRENEIEET 5,
I-1
e I-2 | A |[B# AT L TR CRIEY LERBOREA CEATPOMEEEHT 22 L TE L,
I-1 | @ EE OHEEHEAELRETEL. GATEORS, SR LT 52 L0 T BRENER
BE - I - TR 59 %.
M-2 | O (A FELLMSEREL. BST 20000 THA,
BEs - AT - BEE I @ }%%Eféizibiﬁ—ﬁﬁﬁlCE&:L\’E"&B\ ERTROSEIE CEDNWORA T, TNSEEL (IFFT 558
KO :B{ME O:P3E A: PPEIE

#1,

I CHET 2RSS AFICHIT 288012, BO—200 U5 Lww FEHEIL TS,

TR TS HE5R

EEL AT LD -2 LAOEE . BB CFESHHICE TR EEOMEFE - 200U L 2 S Lv oy TTHEIL TR S,

REDOME /Course Description

MECCREBATBBIIEIZIERABEFBEIDLLLIL, BHOMERRERHETS .
Fundamental knowledge and latest research topics for phase change heat transfer and heat exchangers are investigated.

BRE
L
None

/Textbooks

SEEREEHEEICIF O) /References ( Available in the library: O )

Two-Phase Flow and Heat Transfer, P. B. Whalley, Oxford University Press
Compact Heat Exchangers, W. M. Kays and A. L. London, Krieger Publishing Company
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oL R T F 45
(Advanced Heat Transfer)

BB WA /Class schedules and Contents
1 RBE-HEREER
2 HREERAEX
3 EHEX
4 TSVFAY
5 7% (1) [BEAE]
6 T—ILHE(2) [RBEeEEE]
7 REREEE (1) [ERENER]
8 MEHREHEE (2 ) [BRERRRK]
9 BEREM (1) [XtE)NOKEER]
10 BREE(2) [1F7>F—2ar]
11 RERREEMNOAERE (1) HLAEKRE]
12 RERREEMOFAEREK (2 ) [EFAH]
13 RERREEMOFEREK (3 ) [KBIXILF—]
14 {ZEBEHE
15 F&o

Introduction of two-phase flow and heat transfer

Flow pattern maps

Pressure drop

Flooding

Pool boiling (1) [ boiling curve]

Pool boiling (2) [nucleate boiling and film boiling]
Flow boiling (1) [heat transfer pattern map]

Flow boiling (2) [critical heat flux]

Film condensation (1) [Nusselt's liquid-film theory]

10 Film condensation (2) [inundation]

11 Presentation on future power generation [fossil fuel]
12 Presentation on future power generation [nuclear power]
13 Presentation on future power generation [solar power]
14 Heat transfer augmentation

15 Review

RAESHM D H3E  /Assessment Method

Reports 50%
Presentation 50%

0N O WN -

©

ER- BRZBOANAE  /Preparation and Review

Students have to investigate on the recent researches and technologies on the designated topics in advance.

BELEDEE /Remarks

Students are required to have the fundamental knowledge of hydrodynamics and heat transfer.
Preparations and reviews for the lectures are necessary.

HEENSOXYE— /Message from the Instructor

F—J— R /Keywords
boiling, condensation, heat exchanger
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(Advanced Thermodynamics)

BHER £ B8/ Masaaki IZUMI / #H> A7 LATER (19~ )

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

/ Competence Defined in

“Dinplona Policy” (Competence Students Attain hy Course Campletion), Specific Tarzets in Focus

FhES AR BT SEED FERE
RO - FERE I @ |[BMTEOI LY -2 2T LAFICEIT 23N FOERF I EIS5T 5.
I-1
e I—-2 | & |TRIF—HBOREMFRICEL T, BHFELHT 2 I A TEL8NERICHITS,
B . g7 - 0 E— ; O |TRILF—HEECEREt - BRICHE - T WIREOFIICELET 22 LA TELEE N - FETNESRD.
Rl - BEL - BBE It @ |BRFEOIRILF—RROEW CERL, B0 ) F —EROREHERRE gL R A FEEER D,
@ ME O:FE A PPOREE

# 1,

I-ISHIET 2FESAHICBIT2EEN1E. Ba—20h U F 25 Lo FEREIL TS,

MhFR

EEWL 2T L0 - ALAOREIL. BB PRSI T2ENOMEREB - A0h UV F a5 Ly TTHEL TS0,

BENOME /Course Description
EBROBSOMBEOY A VL HERITE , TOERSREROFEILLVRETHSD . LHAL , BRLEENEEFILEZRVREICK2 T, BAY
AN HREEIEITDIEERNTA—ROFELEBMBIDENTES ABETR , BB IYA VN ZEHLL TENTIHEERZD
, COBNZNBT L EZEFII OB 2EHEETS .

It is difficult to analyze the cycle performance of an actual power engine because of the presence of complicating effects. However a simple
idealized model enables to understand the effects of the majour parameters that dominate the perfromance of power cycle. This course is
designed to learn the methods of simplified analysis for various power cycles. The aim of this cource is to acquire the methods of

therm

HBE

odynamical analysis.

/Textbooks

BEMES (RX)

Handout (in English)

SEEREEHEEICIF O) /References ( Available in the library: O )
BEDCOEERNTS .

To be announced in class
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(Advanced Thermodynamics)

BB WA /Class schedules and Contents

O~NOoO O WN =

. a A a aa©
a b wN -0

O N OO WN =

©

10
11
12
13
14
15

BEOBE
BHYAONOBTICE TR2ERNEERS
B/ =4 0ILEETOITENME  EREEOERS
AEHBEOBE , Y =1
FA—ELFIIIL
ARB=VTHAIONETVIIHATI
TLARNIHALT)L (BROYAUI)
TLARNHAO) (BE, FEBRE, BR)
REED (BE)

MEEL (MREFHEREE )

REED (BEERE)

B ED FRREE
REARBE®RS AT ALRBELATE
RE (HHEBEOMEEAE )

RE (MBEBOMERE )

Introduction
Basic Consideration in the Analysis of Power Cycles
The Carnot Cycle and its Value in Engineering, Air-Standard Assumptions
An Overview of Reciprocating Engines, Otto Cycle
Diesel Cycle
Stirling and Ericsson Cycles
Brayton Cycle (Ideal Cycle)
Brayton Cycle (Regeneration, Intercooling, Reheating)
Fuel Cells (Outline)
Fuel Cells (Efficiency and Open Circuit Voltage)
Fuel Cells (Operational Voltage)
Polymer Electrolyte Fuel Cells
Residential Fuel Cell System and Fuel Cell Vehicle
Exercise (Measurement of Thermal Engine Performance)
Exercise (Measurement of Fuel Cells Performance)

RAESHM D H3E  /Assessment Method
BN REES I 30%
L R—K~20%
HREER 50%

Participation 30%
Report 20%
Examination 50%

Ep- BERZBOANAE  /Preparation and Review

BRER (RN ) ZRATFEELTH< L, Tk, FEHEEZMEET IS &,

Students are required to read the handouts (in English) and prepare for the class, and to solve review exercises.

B LEDEE /Remarks
#2HF(IMOEZEL ) ZBBEATHD L .
ZEABLER205

Students are requrired to have completed 'Thermodynamics (including Entropy)'.

Th

e upper limit of student numbers is 20.

HUELASOXYE— [Message from the Instructor

AREGZERBORDREL , IBOE' ITXLF—OBFBRALCRAZZINENFERIIH)ET .

This class includes the thermal efficiency improvement of various engines in the basis, that is, "What should we do in

effective use for energy?".

F—7—R /Keywords
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(Advanced Control Engineering)

EMBE
W AT A

HYER SBEE  S1E/ Takanori KIYOTA / #> AT LATER (19~ )

/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

/ Competence Defined in

“Dinplona Policy” (Competence Students Attain hy Course Campletion), Specific Tarzets in Focus

SRS ATl BT DR jzEE

$038; - 12AR I | ® [#Ieecry 250 Sens e T 5.

ke T

s m M—1 | & [BEEREAT, SHTPSTONAE LT 52 &0 TE 5EEN HWNESI (115,
I-2 | O [HRGEERTEL TEED, BRI DO o TR DAENESICHITE,

R - R - R N | A [BIEITo CRE L R S SRR RALE B O,

%@ BIHE O:PE A: PYEIE

# 1,

I-ISHIET 2FESAHICBIT2EEN1E. Ba—20h U F 25 Lo FEREIL TS,

T TR

EEWL 2T L0 - ALAOREIL. BB PRSI T2ENOMEREB - A0h UV F a5 Ly TTHEL TS0,

BENOME /Course Description

BBISZTELTHESHB IR CEIT2EANBEZBEIBDC2ANE TS, FBERTR. RETRZCES<SBARHEER. SEH
B, F4Z2)LEH. TRCONANIHOEBICOVTES, Tk, AHIFICEIIREFMOBHRETS,

The aim of this course is to study basic knowledge on control engineering which is necessary for mechanical engineers.

In this course, fundamentals of the modern control theory based on the state-space method, the optimal control, the

digital control, and the robust control are learned. Furthermore, English papers on control engineering are read.

#HBIE [Textbooks

TRUSTORAHEER,) (EHENMBEIHE, BHL) FE

SEZEREEFEEICIFE O) /References ( Available in the library: O )

FWOBRTHEAL LHBE

Text used in undergraduate course.

BB WA /Class schedules and Contents

1 HAEVRA
HEITZ0ES
SATLDORE
EFU>Y  Modeling
IREEZERE  State Space Method
L¥1L—REEERE
Z7H—/\  Observer
#—REK  Servo System
9 REtEROER
10 Hi#E#E  Optimal Control

11 F422)&IME  Digital Control
12 BEEEFRR
13 HFEXE®WmT (1)
14 HEEEWEE (2 )

Introduction

O~NOoO O WN

15 F£&H Conclusions
RiEFM D A% /Assessment Method
HREER 40%  Examination 40%

LAR—h 30%
FREEEE 30%

Reports 30%

Review of Control Engineering
Expression of Systems

Regulator and Pole Assignment

Fundamentals of Optimization Theory

Discrete-Time System
English Paper Reading (1)
English Paper Reading (2)

Homework and Exercise 30%
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(Advanced Control Engineering)

Epi- BE%FBOANAE  /Preparation and Review
ZE0 THEIZE, OBRBAZREEIDCHNHRELEDT, BEBELERICOTL L,
BEOEBTE, FEICRYVACEHEGTELS, BREEBMRID &,

As it is prerequired to have basics on "Control Engineering" in undergraduate course, review it again before lecture.
In review of each class, it is required not only to do the homework, but also to understand the theory.

Bi&LDEE /Remarks
RET "HEAILZ, 2BELTWVWD ZENBE,

It is required to have studied "Control Engineering" in undergraduate course.

HUELASOXYE— [Message from the Instructor
ORY NFEE2A, BEBEREET SV MR EOEBS ATATE., BB XA TOHBEIr EESREZRLLTVET, HHEREZSIC
&, BEOEBANZBNTAXTT,

Various types of control have an important role in mechanical systems such as robots, automobiles, plants.
To learn control theory, fundamentals of mathematics are required.

F—7—R /Keywords
FIEBRERET. EEBEBUE, REZTEE, RET «— RNy J4I

design of control system, transfer function, state-space method, state feedback control

59/ 107
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(Advanced Mechatronics)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

XBHSB/EFERTT,

B
/Credits

WA 557 / Motoji YAMAMOTO / 33 8 £

EMBE
W AT A

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

Notice/Intensive course

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

“Diploma Policy” (Competence Students Attain hy Course Completion), Specific Targets in Focus

/ Competence Defined in

PRSI T 5T 8 HEEE
5028 - T2R7 1 D |4 H FOSHRITET EPW]. EROIIEEIEET 5,
I-1
ELE I-2 | @ |45 FO=9 RIS 2RSS EH L - AERRAIT SN # 158 5,
[ E:; O |#h FOZ 5 20K ER L TR0 Fk & ABAET 3 T hDREN £ 1587 5,
BEL - EAR - HEE V| O ¢ 5 Oz9 RSB L iR S SRR SRR o,
WO BCEE O:hE A PrMEE b O 285
%1, [-|CHET 2RSS HEITBIT R80T, Ba1—200F 25 Loy FHEEEL TS, TR

HEEWY 2T L0 —ALAOFEIL. BB SRS IS T REENOMENFE 1 -20h U F a5 Ly TTHEL TR S,

REDOME /Course Description
SH. BEE, REXR. REFIPHE. TEER. OKRY N IET7SONOEZEEBIEBBEZEOREALEOEMI AT AR, OVE1—
RIZE > THEEL, PATALLENT, VDB XARNOZIAMHMEE > TV,
COXARNAZIVABMBMICEVWTERELED, AVEI—REEBOA 27 I—ABMESBORLI BB TOIZEMISVTEEDS T
BELEBOTVD, TLTIITRHRINDOVEI—REBBOA VT I—AFEEFLELTAARNOAZVAOEOON—RIITOR#EZ

BEXHBANANOZIAOLEHOERBBEREL, XHORNOZI AMBOERBOBEEZRER TS,

BRI2, 2EVMREZFHILHIC,

These days, most machines such as cars, home electronic appliances, machine tools, robots, and automation machines are controlled by
computers. These machines become intelligent ones by the computer's program. Such machines are called as "mechatronics" machines. We will
learn basic ideas of the computer and interface techniques between the computer and the machines, which are very important in the
mechatronics. For an efficient learning the mechatronics, this course also gives some experiments of some digital electronic circuits.

#HBIE [Textbooks

XANOAZVAQEHOIAVELI—RA(RTI—A
(REHBRLTWEWEYS , PDFERERALET)

SEEZREE®BEICIE O) /References ( Available in the library: O )
ERPCEEATFANESEERERBLET,

To be announced in the class.
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(Advanced Mechatronics)

BB WA /Class schedules and Contents

XARNOAZIABE (XA RNOZI AEMABAERTVWSH])
BBHEF (KR, A>T, dM40)

BBREF (HI1F—R, NSFUPRAR, FET)

REEE., NANDEIE, TTL. CMOSEFT RJLIC

FORNEEI(7UYT7OYT)
FORIERI(HIVR, LPARR)
TFrOJEE (ART T )
FFOJEEEN (AD, DAJYN—3R)
47001 —328HE0ERE
4001 —24>227I1—2A
DCE—%, ACE—%&, ATYTE—X
eI AUETI—RA
EWIAKREN—RODITHETOUZ A
=T OAEE T 1« — RNV VHI
Fe&H

OB WN-_2 O OO NOODOOPWN -

[ G G G

1 Introduction of mechatronics
2 Passive devices (resistance, capacitor, coil)
3 Active devices (diode, transistor, FET)

4 Logic circuit and NAND circuit, TTL, CMOS, and digital IC

5 Digital circuit 1 (Flip-flop)

6 Digital circuit 2 (Counter, Register)

7 Analog circuit 1 (Op amp)

8 Analog circuit 2 (A/D, D/A converter)

9 Basics of microcomputer

10 Interface of microcomputer

11 DC motor, AC motor, Stepping motor
12 Motor control circuit and sensor interface
13 Interruption and hardware program

14 Sequence control and feedback control
15 Summaries

RAESHM D H3E  /Assessment Method

BE(IZER)40%. LR—N 60%TiHiT,

Assignment 40%, Report 60%.

ER- BRZBOANAE  /Preparation and Review

COUVZARBRICENFENR (FH ) LERFFNE (BB ) KOLWTETRSH Y.

Preparation and Review are informed at the beginning of the class.

BiEEDEE /Remarks

RAODVORBZEUO, /—FPCZ2BBEMRTER LN RCETND,
Students are strongly recommended to prepare their own note PC.

TOEHINEBRERCFERNREZEZ D,
To be announced in the class.

BYEEASOXYE— /Message from the Instructor

MRETOFREFDE LUCRBRTORREES, ABLEFOR RECLHOOERME,. BEin, RRED
OBEBZEMELTVET, AVEI—2FYON—RIITICOVTAY EVARED

FHELTSEEZ,

The objective of the course is to provide students with the basic knowledge and understanding for designing automatic
machines and computer controlled experimental setups necessary in student's laboratory or in student's future job.

Please take this course if students have an interest in this field.

F—"— R /Keywords

Mechatronics, Computer, Hardware, Actuator, Sensor
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(Advanced Design Engineering)

HYER # BER/Changhee CHO / #M> AT LATHHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

X B S B/Notice ABICHIBRAHYET,

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

/ Competence Defined in “Dirloma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

RS AT AR 20
5018 - 1245 I | @ [HREmzomes B R U BRI 28T 5.
i T-1 | O [RIREZEREN 7 | 7 = > ORIFENEIEST 5.
I-2 | O [EROMBSRNC SRS - CREREISET 5.
m-1
R - Rt - BB M-2 | O [BFEROMEBHIERL, BRT 50 0 TEBRNFIEET 5.
L Bk BE W
%O B HE O ME A PrEE .

1, D157 2RSS AHICHIT 288013, Ba— 200U 25 L7y FEEIL TS, ABaT LG
B AT L0 —ALAOFEEI. #E C RS A BT AN DERFR I - A0 N VS a T hv o FTHEEL T 2SN,

REDOME /Course Description
BRERZFIZOESIFILSVURBEKISAEA, Cho07HFOWMRE: EMBELCE > TRFARDENDERE>TVET, FNEETEHAR
ERZO "ERANERL & TRANAFILL TOVTEBLET, HEBERUATOESYTT,
F BEREZZOERNEREHHATE S,
FEROBEBMTOBMBICERERLZZERATD LN TES,

The finite element method (FEM) is the most widely applied computer simulation method in all areas of engineering and
has become one of the most important and useful tools for scientists and engineers. This is an introductory course in the
FEM. This course aims to understand theoretical background of the FEM and to practice realistic engineering problems
through computational simulations using a major commercial finite element code. The goals of this course are as follows.
= Students will be able to explain the theoretical background of FEM.
= Students will be able to apply FEM to practical problem of structural analysis.

#HBIE [Textbooks
FPERERZEAM. (ZHREE &) IBZEELE ¥3,000+8

SEZEREEFEEICIE O) /References ( Available in the library: O )
BEPICEERBN TS,

To be announced in class.
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(Advanced Design Engineering)

BB WA /Class schedules and Contents

18  ANSYSOHEE

2B  BEHEFILOER

3@ ERRKUOEBLBITORT
4B < BEHERORTE

5@ YUY REFIOER EEHE
6@  fRiTRT

7 BREZZODEHEZEER

8E ARERZOHME

9B ARERZOKFNER

108 RBIEINDYIRAOES

1ME HEEEOXESER
128 BREXRZOEA
13 REOTLEVTF—
14[3 BEOTLEYT—Y
15E FeH

E
ED Al

. Introduction to ANSYS

. Building the model

. Loading and solution

. Reviewing the results

. Building and meshing the solid model
. Practice of FEA

. Limitations of FEM

. Introduction to FEM

9. Mathematical fundamentals of FEM
10. Stiffness matrix

11. Governing equations of an elastic body
12. Application of FEM

13. Presentation |

14. Presentation Il

15. Summary

0N O WN -

RAESHM D H3E  /Assessment Method
LR=KETLETF—23Y - 60%
AEOREANOEY)HEKL --- 40%

Report and presentation - - - 60%
Attendance and participation - - - 40%

E§l- BRFZOAAE  /Preparation and Review
BEOREKTRIIBNOBERTLZTO &,

Do voluntary practice of the analysis after each class.

B LEDEE /Remarks

FBRGARERZLCIIBERTORBRBREL L BALEEZRNRET D,

EMBE
W AT A

ARETE, FERANF ARSI BERNTOBEZBRICRO THENTEES, ZHRRICEENLLERBOLA-—NEERL, TLEYT—23

TS,

This is a beginner's course in the structural analysis by the finite element method.
In this class, each student selects an interesting problem of structural analysis, makes a report on the analyzed problem,

and gives a presentation at the end of the term.

HUELASOXYE— [Message from the Instructor
BFICHL,

None

F—— R /Keywords
BRET. WEMAT. BRERZ

Design, Structural Analysis, Finite Element Method (FEM)
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(Advanced Manufacturing Processes)

BHER NLE 3/ Hiroshi MURAKAMI / ##> A7 LATZEH (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PR HHICEIT880 (FEMETIRICRICT S8 | . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

FRRS at B AR hzEE

5008 - 988 I | @ [emmnTerenm Ay S e B R 18T 5.

I-1
Re I-2 | A (TS COEBRipEaE * 1287 5.

L1 | o FEEIER ORRE AL . BREREA TR S ORI T B - TR
ST LEEN - PEDERD,

T-2 | O [sBTissh-mRris L TEED, HETXBMNEES,
RAL - AR - AU W | O IaFehET 2B EIEEL . Fihd T2l % MR OB, Bl & SAEE S,
%®: B ME O: % A: priE i ] " e
51, 1| d ARSI T BN, B— MR %25 L7 v FEBEL TS,

EEL 2T LD - 2LAOEEL. 8B EPAESAHICEI TARENORBENER I -ADN U Fa S L7y FTHIL TAESL,

BENOME /Course Description
AEZETR, BENMIBIOBZAERECHT2ERABEEE I L LEIRTOMBRAEBAETZCZBENE TS, IHI- FHEl- &
B L HMIACERVERENIEROREREC >\ TERTS, £, FEMRS&CEMAOSERBAEEAL VTR TS,

EEBREUTICRT .
- BERFE MENTEOREPRHBICOVTERT S,
- RERTHAZEORERHBICOVTERT S,

The aim of this course is to study fundamental knowledge and latest research topics for precision machining and precision measurement. The
principle of the ultra precision and micro machining using cutting, grinding, electric discharge machining, and laser machining are learned.
Furthermore, various no-contact and contact measurement methods are introduced.

Achievement targets are as follows:
- Understanding the principle and characteristic of the ultra precision machining and micro machining
- Understanding the principle and characteristic of the precise measurement

HHRIE [Textbooks
AVMAN i

The print is distributed.

SEEREEHEEICIF O) /References ( Available in the library: O )
BL

None

62/ 107



P A,
oM I F45R
(Advanced Manufacturing Processes)

BB WA /Class schedules and Contents

1 Fl

2 BEmMI (1) [Y141]

3 FBEMI (2) [#FHE, cMP]

4 PERMT (1) [HY, 7R

5 f#AmT (2) [L—Y, FIB]

6 #HMMT (3) [HKE]

7 BEHEE (1) [CMM, X1 o0OCMM]
8 BEAE (2) [REMRIE , EMEAE]
9 BEHE(3) [sPm]

10 CAD

11 CAE

12 CAM

13 WIRRXRS (1) [JIL—71]
14 HERXRL(2) [FIL—72]
15 MEExRL(3) [FIL—T73]

. Introduction

. Precision machining (1) [Cutting]

. Precision machining (2) [Grinding, CMP]

. Mirco machining (1) [Cutting, Grinding]

. Mirco machining (2) [Laser machining, FIB]
. Mirco machining (3) [EDM]

. Precision measurement (1) [CMM, uCMM]

0N OB WN =

©

. Precision measurement (3) [SPM]

CAD

CAE

CAM

13. Meeting for reading research papers (1) [Group1]
14. Meeting for reading research papers (2) [Group2]
15. Meeting for reading research papers (3) [Group3]

a A A
N =~ O

RAETMD HE  /Assessment Method

B 5% E2 0 20%
LR—bk 80%

Participation 20%
Report 80%

Ep- BRZEDORNE /Preparation and Review
BROWNRIETRTEEZTE BETHL

. Precision measurement (2) [Surface roughness, Roundness]

Review and prepare for the area indicated before and after a lecture.

B LDEE /Remarks
BELTHBLKENVEELELDRE  MITE
ZEABLER205

Required preparatory study: Manufacturing Processes
Maximum Number of Students: 20

HYENSOXYHE— [Message from the Instructor

SEMIRME. BEREhZHEE, RESICIANZRETIRMBRZEETILOICTARGEERMTH S,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies

demanded function, quality, and cost.

F—"— R /Keywords
BEEMT., HEMT, B2AE

Ultra precsion machining, Micro machining, Precise measurement
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(Advanced Mechanics of Materials)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

£ 3L/ Hiroki CHO / S 27 AT 8 (19~ )

EMBE
W AT A

28 {y 21 2% Hj RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

“Dinplona Policy” (Competence Students Attain hy Course Campletion), Specific Tarzets in Focus

/ Competence Defined in

S R5 AT BT B HizEE
St - 1A I | © |[Heh7d 280w - EReREEEeT 5,
o T—1 | & REENCAL SN AHEI O FrEE 257 5.
T-2 | O [BEBUHENEOEPE] - SR S0 M A5 | Gl 8 T B - X F R0 5,
m-1
RBE - HBR - FR I-2 | O MENZREL TESHSEL - b0% £ 5. HT AAENEIEST 5,
Er W

HO: W E O:BE A UREE

I, I-ICRnd 2RSS A CBITaRENIT. Ba—200 U235 L%y FERGIL TS,

TR R

EEWL 2T L0 - ALAOREIL. BB PRSI T2ENOMEREB - A0h UV F a5 Ly TTHEL TS0,

BENOME /Course Description
AERTR. ITXEHROBFTOLOOMBAZEMBIREICOVT, ZEROIXHR(EICLER)ZHELTHFETS, Fio, #eEMMRZzAVE
IT¥RBOBERBITEIFICOVTEREET D,

Mechanics of materials and the materials engineering for designs of industrial products (for example springs) are to be lectured. In addition, theory
and design of the industrial products using functional materials are to be lectured.

HRIE  /Textbooks
AV AN i

Handouts

SEEZREE®EICIF O) /References ( Available in the library: O )

EBELEW

None
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MR D F R

(Advanced Mechanics of Materials)

BB WA /Class schedules and Contents

1. F&R

2. RO BRI

3. BEMBOFHE

4. FROFFTOL-HOER

5. (R ME&ET (1) [ 515k )LIER]
6. [ERMERET (2) [M- FRIEAR]

7. I5R%

8. WhEMAL LHBHOLE

9. FNEERE (1)

10. L ORERTB (2)

1. (FROHEEE (3)

12. EROREERT 4)

13. E ORERTB (5)

14, RBERTLEVT—>a>
15. F&d

. Introduction

. Constitutive Equation of Materials
. Properties of Various Materials

. Theory for Design of Spring

. Design of Springs (2) (Conical and Blade Spring)
. Factory Tour

. Planing of Machines using Springs

9. Manufacturing Practice of Springs (1)

10. Manufacturing Practice of Springs (2)

11. Manufacturing Practice of Springs (3)

12. Manufacturing Practice of Springs (4)

13. Manufacturing Practice of Springs (5)

14. Presentation

15. Summary

RAESHM D H3E  /Assessment Method

RERBHRTCRRTLE> 80%
BB RESM 20%

0N OB WN =

Manufacturing Practice and Presentation 80%
Participation 20%

E§l- BRFZOAAE  /Preparation and Review
R RECEDICHETIERREEZTOI L,

T, BERTRIRTEChDREERBLLTITS 2 &

Please collect informations of the lesson content.

Moreover, please brush up on the lesson content by doing of homework assignment.

B LDEE /Remarks

TLET—23 RND—RAVNCTITBS S, FH BESEZEBMICHRLTHIE,
Prepare for numerical computation by "Microsoft Powerpoint" for meeting for reading research papers.

BYEEASOXYE— /Message from the Instructor

. Design of Springs (1) (Compression and Tension Spring)

EMBE
W AT A

MRAZEMBZRE, EBEOTIXRREZR HEIDOLEFTRCA#TY. ARETHEALTLIHEHRIEDRS ICRIIEATLIN &

E, BSEXRBEEOHTTEL,

The mechanics of materials and the materials engineering are essential knowledge and skills for designing industrial products. Please cause

oneself to consider the design of the product for daily life.

F—7—R /Keywords
MROBERN, Fha, MaEH

Constitutive Equation of Materials, Spring, Functional Material
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oM B = ERAT 45 R

(Machine Element Design)

BYEER

/Instru

ctor

RIEFIR By

/Year

/Credits

NRALEE

/Year of School Entrance

RNREH

/Depa

EMBE
W AT A

=B @7/ Takeshi MIYAGUNI / > AT ATHR (19~ )

28y 1 2% RERE #Ex IR

/Semester /Class Format /Class

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

C]|0]O0]O1|O

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

rtment EFHAVO—R, BE AFAFRBI-Z AVE1-2YAFALAT—R

ERTIROND [PESAFICHITA8E0 FEMETEICHICHIT L8 | . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus
FRIESHHICEITEEED HEEE
*O5 - FERE I @ | TEDEFEIE-DEET Sthlc. #He S ESI MY 2R FEEDS,
I-1
Ll I-2 | A [ERETHICRSY 2=V aFEFIEET 5,
m-1 A (TEWMEREICRET 2RO F HAEEIEIST .
B - - ]IR - -
M-z | & P OERERIC 2L TREYT ©.
Rl - B8 - BE I O EREICREN. TOEE CHET SIERREEGDD,
MO ME O:BE A prolfE . snsigaze
51, I-|THET AR5 S TSI B0, BO—208 U425 koo TERERL TS, AERAS T

EEEM L AT LD -2 LIAOEE, BB PRI AHICE T2 NOMEREE 0 - 20N U F a5 Ly TTHEIL TS0,

REDOHE /Course Description

SRIHRCEEEBRENTI IS EHIC,

TEBLRDICBD,

MITFRE, MIBESICMIRRICOVTERL, #EEXP IANISULINTEORR Z RS HH

It is the course objective that the student understands a processing principle, a processing machine style, and a processing phenomenon in order
to process various machine parts, and can judge now exactly the selection of the processing method according to a function or cost.

BRE

/Textbooks

BIETHANHTOERMT ARBMHEMISAE KHR 25920
SEZEREEHEEICIE O) /References ( Available in the library: O )

BHMT %K 5L

EEE 44280
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O%mgiéﬁﬁ-l_%%ﬁ WS AT A

(Machine Element Design)

FBESE - WA /Class schedules and Contents
1 BHEVSER

BHEVDT &

PeRZ M

NEMEE

BRERZ

B &z T

BEBE

AR R AR

9 3D-CADDEN

10 3D-CAD®ME A

11 3D-CADMEMETE

12 3D-CADDOEE

13 3D-CADD A

14 3D-CADDEEIH

15 F&o

oO~NOoO O, WN

1 About a Phenomenon as Plasticity

2 Stress and Strain

3 Yield Condition

4 Elementary Solution

5 Finite Element Method

6 Rolling

7 Review

8 The forefront of sheet metal forming

9 Outline of 3D-CAD

10 The example of practical use 3D-CAD

11 Discussion about the example of practical use 3D-CAD
12 The practice of 3D-CAD

13 Forming form 3D-CAD

14 Discussion about the practice of 3D-CAD
15 Conclusion

RAESHM D H3E  /Assessment Method

BABEY 5 RES 0 40%
LR—K 60%

Participation 40%
Report 60%

E§l- BRFZOAAE  /Preparation and Review
HEEONRICETRI2EHEEZTFE HEIdL,

Preparation and review is needed for the area indicated before and after the lecture.

B LEDEE /Remarks
BIEEE : 208
TINIZ, OMBHFYBELOT, "MIZ, ASBOZFLEFIIETATT, MIFIHER, FBSEIHBIEE,

The participants are restricted to 20 students .
Knowledge of "Manufacturing Processes" is needed for this course. Students who has never audited course in "Manufacturing Processes" can not
attend this course. Students must audit course in "Manufacturing Processes" first, before attending this course.

HEENSOXYE— /Message from the Instructor
EEMIHME. ERENDEE, RESLVCIANEHET2EBBRERETILHICTARCEERNTH B,

The production processing technology is a basic technology indispensable to produce the machine section that satisfies
demanded function, quality, and cost.

F—J— R /Keywords
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OATALIE

A
af

(Advanced Systems Engineering)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

EMBE
W AT A

RIME 1% / Nobuhiro OKADA / > A7 AT¥R (19~ )

B
/Credits

28y 1 125 RERE #Ex IR

/Semester /Class Format /Class

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

C]|0]O0]O1|O

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

ERTIFONS FURSAICEITAEE0 (FEMETHICRICHITL8E0) 1 . FEER

“Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

/ Competence Defined in

FRIES HFICBITEEE IEER
31 I @ |V 2T LIFICHT 28F W), EEFVIEEEEIEST 2,
" I-1 | A |»2FLTHICEY 2B WHEEIEST 5.
ke I-2 | G |27 LTHFICHT EFREIRREEER L Itz iR T 28N &I T .
e I-1 | @ |27 LTFOEEEHAL TATCEREBOER S BRRAEIT 2880 IBIST &,
O-2 | & [ATISERERN - i XIcEehal &Il ThoERRT LR ESST 5.
R - AL - BEE I O | AT LIRICREEL AT S MR SR E D D,

KO ME O:FE A erEhE

1, I-ICHET 2RUESAHICSITSEENL. Ba- 20NV Fa5L7w TEEIL TS,

AT LTS

L AT L2 LAOFLE L. BB CFESAHICE T EREhOMEREE I - 20 UL 2T Lo FTHEEL TS,

BEDOHBME /Course Des

cription

CCHET , BDDAF T FEAVLEYEBRFREIDT VY 2ZAVEAERRBRORERMSERNICRELTLVEY . ABR TR , BBO
RY NORFEZEMEL T, STEBEZA VDR, DTV RICLZDHmOBELZTY , FEDAF v HICL2EMTMOMBIC OV TEY

xT7 .

In the past several years, the shape measurement by 3D scanner and the manufacturing technology by 3D printer of arbitrary shape parts are

explosively developed.

At this lecture, The course focuses on the 3D parts designing by computer and the parts manufacturing by 3D printer, adopting mobile robot as a

subject.

The evaluation of manufactured parts by 3D scanner is also mentioned.

HRBE /Textbooks

L BEBICBEUTTUY MEA .
None. Documents will be served as needed.

SEEREEFEEICIE Q) /References ( Available in the library: O )
SolidWorkslC & 3R JTTCAD 22k , FIGEIES , ZHHMR , 20125
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. A EMMA
O AT LATZE4H BRZATA

(Advanced Systems Engineering)

BB WA /Class schedules and Contents
F£18 HAEURA
820 3D CADERZENBRH
$g3[E 3D CADERZED TR
$4E 3D CADERZENEBH
850 3D CADERZENBRH
$£6E BEHOKRY NOBIEERS
$£78 BEBORY NOBIBRST LE1—
$£8E 3D CADICK2BEORY NE&ET SHMAERET
%98 3D CADICKZBEIONRY NERET FFMEERG
%108 3D CADICKZBBORY NERET FEMEREGT
F11E FHERFOLELI—(TLEVF—23Y)
%128 D7V ROHA , SREE
$£13E BHOKRY NORE
$14E BHOKRY NOFHAEEIDAF ¥ FICOVWT
£15@ FTEH , BXR

1 Guidance

2 Tutorial of 3D CAD

3 Tutorial of 3D CAD

4 Tutorial of 3D CAD

5 Tutorial of 3D CAD

6 Mobile robot design by 3D CAD Outlines

7 Mobile robot design by 3D CAD Outlines and Review
8 Mobile robot design by 3D CAD Details

9 Mobile robot design by 3D CAD Details

10 Mobile robot design by 3D CAD Details

11 Review of detailed design

12 3D printer, Parts manufacturing

13 Fabrication of mobile robots

14 Evaluation of the mobile robots, 3D scanner
15 Summary and Presentation

RIEFFM D FEE  /Assessment Method
&K 50R , LAR—b 50 (B7E , 15EEICLAR—KNERLET)
REIHALET .
Presentation 50%, Report 50% (Reports are imposed on final of the 7th and 15th lessons).
The points will be subtracted by absence.

Ep- ERZFEDORNE /Preparation and Review

RECEBRICABRSHEZOEE , RENBROEBZTS 2L .

Do the learning such as reading which are useful for understanding the class, and review the class.
BiELDEE /Remarks

FERTBRYIRIITOSA D ABNS , SEEZ20BICHRLET . TOLY , SEHFLEERXTEIRNEOBRICHRE TR L .

T, BBHORY NRECKERL , D2BEOBRREBERHZIBEEHVET .

BEUAORKETIC , FETY I N IVITEREOBRE  YELRG BEZ2T22 L.

By the number of licenses of using software, the participants are restricted to 20 students. Students who want to apply this class, therefore, must
attend the first lecture.

It may ask for a certain amount of cost on the mobile robot parts.

Students are required to do practice on the software, and designing and consideration on the robot, except the lectures.

HUELASOXYE— [Message from the Instructor

ORY b XARNOAZVAOZHFIZRS T , R EXOEETEIDTVROBANEATVEYT . TOABICMIhDEEEIC, ORY bO
REEZBLTVATAIZEZATIEEVN .

Introduction of 3D printer is progressing in the domain of not only the field of robot and mechatronics but also many field of research and industry.
Touching the basis of the technology, please study system engineering through manufacture of a robot.

F—7—R /Keywords
3DCAD,3D7'U>& , BEOKY ~
3D CAD, 3D printer, Mobile robot
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_ BPIE
ORI 1 F 4w HHS 25 1

(Advanced Dynamics of Machinery)

BHER fE2 K =3/ Takumi SASAKI / B> A7 ATZER (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNDS FUESAFICEIT 280 (PEMMETRICHICMNTLEE0D 1 . FIEEE

/ Competence Defined in “Diploma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FhES AEC BT 26 FERE
RO - FERE I & (M EOERSET AT 2EhEsICHIT A,
I-1
e -2 | @ WWOFICRET X T ICAL CEEN IR LTS ST 2.
B . g7 - 0 E—; O ERIGREER ©. WChFOAEEE SR T 28EhESICHITE,
Rl - BEL - BBE I A ETRIF —HEINORFREICEITT, B POEEGRT S EIRELED D,

WO RE O BRE A P PRLE BB S SR
I, I-ICRnd 2RSS A CBITaRENIT. Ba—200 U235 L%y FERGIL TS, i
W 2T L0 - ZLAOFEI. BB SRS AHICE T AREhOMENEE I - 200+ a5 Lhv oy TTHEEL TIIES .,

BENOME /Course Description

FEETR, DATLAOFHRERES., 7RBER, B FRERDOBHEZHERL T, RENESHAZAVEYN S5, BREZEBEL. BT
PHEEBHRLET. £, ChSOT—NICHIZINBMHRCCETERERDET,
FEEBRUTELET,
C NEFROEBHARAAN S, PERILITNRERZEHTES,
C NEROZIRBRREZEBETE D,
- ROEBREMANBECERADHEBEERTES,
- R BRFERBOSHEERTE S,

This course provides the explanation of an equilibrium point of system and its stability, bifurcation phenomenon, the vibration characteristics of
linear / nonlinear systems. These explanations are given using some specific examples. Some literatures are provided to promote an
understanding.

By the end of this course you should be able to:

- derive an equilibrium point from an equation of motion of a dynamic system.

- determine the stability from an equation of motion of a dynamic system.

- understand the bifurcation phenomenon of a dynamic system.

- understand the effect of the nonlinearity of a system on the response of a system.

- understand the vibration characteristics of linear / nonlinear systems.

HHRIE [Textbooks
EREA
Handout

sEZEREEHEEICIE O) /References ( Available in the library: O )
BL

None
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O 1 F 4R

(Advanced Dynamics of Machinery)

BB WA /Class schedules and Contents

O N OO WN =

9

10
11
12
13
14
15

RSt
SATLADFER
FHEROZEM
FHERO DI
Be ORIRHRR
BN AT LAODIFER
BRIER OIS
FREROIRD
IR R O IREEAT &

N

MR EmE

MR

N

MR EmEt

rED

Overview of the course
Equilibrium point of a system
Stability of the equilibrium point
Bifurcation of the equilibrium point
Types of bifurcations
Bifurcation of a dynamic system
Vibration of a linear system
Vibration of a nonlinear system
Vibration analysis methods for a nonlinear system
Reading technical papers
Reading technical papers
Reading technical papers
Reading technical papers
Reading technical papers
Summary

RABFTM DAL /Assessment Method
EE- Bk 60%
HARER 40%
RE OHK
Reports, Exercises, Presentation 60%
Term examination 40%
Absence, subtractive point

Epi- E%FBOANAE  /Preparation and Review

BRERKRAETTILFOEETDTFANERR TS L, BERTRRB / —FERAELEBITBR &,
You should read carefully a designated textbook before a class and review notes after a class.

BiEEDEE /Remarks
MW h%, BREBFOEBNEBI &L,

The fundamental knowledge of dynamics and mechanical vibration is required.

HYEENSORXY -

F—J— R /Keywords

/Message from the Instructor
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EMBE

— A} -~ E’A N >
NS A RO —45 B AT A

(Tribology)

HEER #HE X/ Kenji MATSUDA / IEEEFEET, SU8 —% / Kazuto TAKASHIMA / SEEEhFERT

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

ERTIRSONDS MFURSAHICHEIT28Eh CFEMETRICHICMNTE2EE0) 1 . FEBEE

/ Competence Defined in “Dirloma Policy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRHES HHI 51T 28 HEEE

HO58; - TERF I | @ |FSH0vU—IT 2 5P BREVSEEEIZIST 5.
-1

R 1-2 | @ |F5 K0V IR EROVERE B L HHpAR CMRBARE 1T D BN IEIST 5.
P — E:; O | F5 R0y —OMEEIERL T/ RBORK E BAEIT SRENEI5ST B,
RO - EEK - MU N | O |F3 MOy —IRIg B3RS WRAF RALE b D,
H@: W BE O:PAE A PrEEE .
® 1, 1-ITHEY 2PMESAHICBITREENIT, Ba—200 ) $25 Ly JEEIL TS, oo o

HEEWY 2T L0 —ALAOFEIL. BB SRS IS T REENOMENFE 1 -20h U F a5 Ly TTHEL TR S,

REDOME /Course Description

RZAROD—&, HTEBICH > TEM-EBICRETIER BERSEOFARRFTAICEEL LFHHAEEZMWSFBENZERTHD. #
MOBEE- HEE- EEMEENELICERBERIZ L, TZOEERME L THETIShTSY, IZEETEQRHICOTTHINESE
BMeEWXd, FEBRTIE. TOERBBESEZFHATS, €512, £RIECHETZ N4 ARO—0ORENZODVWTEEMNT S,

Tribology is the science and technology of interacting surfaces in relative motion. This includes study and application of the principles of friction,
lubrication and wear. Tribology is one of the key technologies crucial to improve functions, performance and reliability of the machine. The purpose
of this course is to help students master the basic concepts of Tribology, as well as that role in biological systems.

HRIE  /Textbooks
WA= FREME : NSAROD— (EI¥H) ISBN : 4274069540

SEEZREEFEICIE Q) [References ( Available in the library: O )
OFHE- TZATE: BHEE  NMARNTAROD——BHOEREBEE (EXRE ) ISBN : 4782840691
OBARSAROV—%4ME: NSAROS—/\Y KT v (EB%E) ISBN : 4842500719
OARRIFR- FMEBFEN : NSAKROT—Bh (BEE) ISBN : 484250157X
ORMME LA : ERMMRH TS (BEIT¥4) ISBN : 4844527142

LB WA /Class schedules and Contents

1 HAEVA Introduction

2 BEEniEfst Contact between Solids

3 5BY) - BAVYEROME Possible Mechanism for Sliding/Rolling Friction
4 REWEM ORETEE Design Concept of Coatings
5 REEBORE Principle of Fluid Lubrication

6 BY#E Sliding Bearing

7 EMERAEEBEER Elastohydrodynamic Lubrication
8 EHRME Boundary Lubrication

9 HEEER Midterm Exam

10 NMARZ4R02—1 Biotribology 1

M N ARZAROD—2 Biotribology 2

12 NMMARZA4ROD—3 Biotribology 3

13 EBEH Lubricants

14 REEE Surface Damages

15 £&H Conclusions
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_ ‘ ‘ " ¥FIRA
NTA RO —4%m B AT L

(Tribology)

RIEME D 5%  /Assessment Method

LAR—K- JEE 10% Reports and mini-test 10%
FREER 45% Midterm Exam 45%
BREER 45% Final Exam 45%

ERl- BRZBOANAE  /Preparation and Review
RROHME, 2EE. HENEZFALTTE B2 THICTV. BREROZIENEEFNS,
The students are expected to read the text and assigned materials before and after the lecture carefully.
BiELDEE /Remarks
FERZTHERIDLHICE. BHIZFOERELIBROBEBIVETHD,
It is desirable or recommended for the students to have basics on “Mechanical Engineering” in the undergraduate course.
BHENSOAXYE— /Message from the Instructor
RIZAROAD—EVSTRERBUAABUVAELNERAN, B ATLOER B ICHMETFTTROEETT,

Although the word ‘Tribology’ may not sound familiar to us, ‘Tribology’ is essential study for the understanding and the design of the mechanical
system.

F—J— R /Keywords
NSZAROD—, BB, B, B8, &5t NMMANZ4ROD—, ATHES

Tribology, Friction, Wear, Lubrication, Design, Biotribology, Atrtificial Joint
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BEFH AL TOYT A awr

(Architectural Design Program)

BHER BH [BZE/Hiroatsu FUKUDA / BETFH A %R (19~ ), FI>H— /N\—b /Bart DEWANCKER / £
/Instructor FHALER (19~)
I & / Takao AKAGAWA /| BETFH 14 %R, M7  BIF / Noriko OKAMOTO / BEFH 1 > ZHl
BIEER By 28 {y 28 2% H BRERE EE IR
/Year /Credits /Semester /Class Format /Class
WRAZEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BR] RECZETOLAT R RENA A ATATD—R, REERATLAID—R, W ATALAO—R, &

/Department EFHAVOA—R, BE XAFAFPREI-Z, AVE1-2YAFLAT—R

EFRTIFSNE MFEHRSHHICEIT 2880 (FEMETRI CRIStT 288 1 . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES A ST AR TEEE
ROGEE - TERF I QT T0V 0 ST AR E B R ST 2.
FaE I O POV 0 b EETTRROICEEAT Y A o —ILERRENEIEIST &,
B - Y - RIR il O |70V D FERNT SOOFEBELL 005 LEFRT EENEISIT 5.
R - maE - pE V-1 | O |RRVFT—-01CH8HTHE OGRS 2 2 =7 —3i 3 VRENEIEST 2,
-2 | O [FRE:OHFOCHTER B DI 7003 LIFMRENFIEST 5.

%@ BT O ME A rEE B
KL, 1 SIS ASHHSSHATIC BT BEENIZ. B —R0A U+ 25 L7y JEREL TS, BRTUA IR L
KT L0 ALMNDIEI2. BB &S5 BB AR ORI A S 1 20N + 25 A7y I CHEEL T RS,

BENOME /Course Description

EEFRFTOERNZEGREEZREL . BEERORE, BEARFEREOMER,. CAD- CCEMEZAVLRE, BRIRIF—0OFABRLELERE
LERBRRESI1L—2arBEETS52ECLl), BEFRFHEBLRIODBENM DBLEVRAAFIOALEABOBRZERET S, £&
EFEELHEOEEBOTILRBEN VO I VRN ERELFEO LFTVWKAEDZFERET S,

This course will set practical problems of architectural designs, and aim for the improvement of a high order and a wide design skill and the
acquisition of the knowledge by practicing the confirmation of the building law; the making of the architectural confirmation application documents;
the expression using CAD / CG technology; thermal environmental simulation that the practical use of the natural energy, etc. Students will be
required to set and compile a project in each instructor's studio.

HRIE [Textbooks
FEALEL
Not specified
SEEZREE®EICIE O) /References ( Available in the library: O )
HEBENTS
To be announced in studio
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EMBE

BEFHAVTOTS A AT
(Architectural Design Program)

BB WA /Class schedules and Contents
BEE- NB
/Class schedules and Contents
1HARZ VA, BARARDAOT—XBBAEFBDRE
2ARTAT—Y  T—XICHTIEHUE
BARDAD—U : T—XIZHATHEF D
ARARTAT—Y AP I I RNIE, FH
S5ARDADI—Y . 7O T U NMEE
6 REATAD—U  FEARKER
7 EEFEARERE - - TOJVSLOBELETRAOREK . BT
8 ARTAI—U  AEMR. W
QARTAD— : 7O TV MEZ
10 AR AD—2 . AEWE. HH
M ARSAD—Y : 7O TV MEE
12 ARSAD—0 . BEWR., &R
13ARETADI—0 : 7AD T U MEE
14 AR HID—0  RFKER
15 ARHEFS - - BERBEORE

1 Guidance / Assigning to studio

2 Studio work / Case Research

3 Studio work / Case Research and analysis

4 Studio work / Project planning and discussion
5 Studio work / Project work

6 Studio work / Preparation for Midterm presentation
7 Midterm presentation

8 Studio work / Research work and discussion
9 Studio work / Project work

10 Studio work / Project work and discussion
11 Studio work / Project work

12 Studio work / Project work and discussion
13 Studio work / Project work

14 Studio work / Preparation for presentation
15 Joint final presentation

RAEEMD H3E  /Assessment Method

R 50%
BRARER 50%
Midterm presentation 50%
Final handed work 50%

Ep- BERZBOANAE  /Preparation and Review

BANLRILTY ZUEVEBERFTAFILGAH ZEANICHREL TH 2 &, BERFHE (IOR) OBBRRESEEZT2>THL,

Students should set concretely the building design skill that oneself wants to improve, ang get information about the design competition.
B LDEE /Remarks

TR (7O7Z7L)DBRELCODVTRVERETHEEHELBENICHMKLEBEZZTR LN EETH S,

ABEOZBIIH 2T, BEEBA VRV TEZBBTHENERLL,

It is important that students set the theme (a program) at an early stage by receiving guidance from an instructor.

The students who wish to take this class should enrol the course of "Architectural Internship".

BYEEASOXYE— /Message from the Instructor

FRRKPEREREREEZBL CERHAFIOBLEES(IC, XEARTLEVOBEDELARLTY LTHLW,
REBDOEHDOR—RNT A UAERRE BRI EEMRETH D,

Students are required to improve the design skill and the ability of writing sentence and presentation through the midterm
presentation and final work. It is necessary to let a portfolio for job hunting enrich.

F—— R /Keywords
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CIRIBHAEE T IV iR BEFH A

(Ecological Design for the Urban Environment)

BHER T2 H— /N—NK /Bart DEWANCKER / BEFH 1 28 (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

S B BT B HE0E
Sl - TR I | O |@&E E1rte. BREDREEERL BB U T 5 R o E Sl W s (5157 5.
s T | & (B s OB AEEt b — 5% S - £ ORFRT BREE 5111 5.
[ 1 | o [FREEBHIED SRS SOEE A CRL. WALRET 57 LI4Y. BE - A TN
I N1 | O (B EoEe s thd 5o &Ikt B B E A b EEs,
(L - Bk - RelE

N_2 | O [SOMTEESAL. (I -5 O PR E S 12T 5.

"G BEE O 8 A PrEE - .
M1, 1 RS BREE B3I C BT BENIE. Ba— 20N %15 vy FEREL T S, TR O YR

WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

RENOPE /Course Description
EFEATRECEETZZITELS, BTRVHRLATREICLEEIZCENEKREZFESN, A¥ TR, BEFFE/V OV LREAERT
ICEDIEHAEZTV, EQOLSBREEBNIRITLTITONTVRZHZEETS, BETR, YATAFTILIT 1 (FEAaEAEHO<
WVYRTAVNIRITAIZIDVWTEEL, YRATFATTLST A OBRAHEOEEZTS,

Globally, there are two trends in urban development, shrinking cities and compact cities in developed countries on the one hand, and expanding
cities in developing countries on the other hand. In the first series of sessions we will deal with
research on actual sustainable urban cities, in the second series, we will search on compact and shrinking cities.

HRIE /Textbooks
BELEL
Not specified
SEZEREEFEEICIF O) /References ( Available in the library: O )

L
Not specified
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OFRIBEHAEMB I R

(Ecological Design for the Urban Environment)

BB WA /Class schedules and Contents
1 HAERA
2 REHLEHTOES

BHREHH I VEFFE 1 HORBRAR

3 RE

4 REREHTOIVWEHME2 HORBEMAHK?2
5 REHEHT O EHMIEI MWARREEH 1
6 REHEHFT O WEBEHIMFT4 WARRHEH2
7 RIEHEBH I WEBHIHARES BHEHN

8 REHEHW I WEHIMFE e HHEH2

9 HARFAFTTINITFAEAVNIRITA (1)
10 YATFAFTNLITAEDAVNRTIRITA(2)
M YRAFAFTINITAEAVNIRNTITA(3)
12 HRAFAFTLOFAEEAVNIRNIT 1 OESE (
13 YRAFAFTINITFAEDVNIRIT 1 DEE (
14 YRAFAFTINITAEDVNIRNTT 1 DEE (
15 RR&(TLEVF—2 3>/ OERM)

1 Guidance
2 Definition of Environmental City

1)
2)
3)

3 Environmental City Case study 1: redevelopment of inner city 1
4 Environmental City Case study 2: redevelopment of inner city 2

5 Environmental City Case study 3: urban fringe studies 1

6 Environmental City Case study 4: urban fringe studies 2

7 Environmental City Case study 5: foreign cities 1

8 Environmental City Case study 6: foreign cities 2

9 Sustainable city and Compact city 1

10 Sustainable city and Compact city 2

11 Sustainable city and Compact city 3

12 Sustainable city and Compact city, project study 1
13 Sustainable city and Compact city, project study 2
14 Sustainable city and Compact city, project study 3
15 Presentation

RAESHM D H3E  /Assessment Method
BEAOEEHSM, B8 20%
EHEIC X9 2 i 20%
EERBEICK T 25 20%
T7LE—2 3> 05l 40%

Positive Collaboration and Questioning on Lectures  20%

Evaluation of Case Study Research 20%
Evaluation of Project Study Research 20%
Evaluation of Final Presentation 40%

Ep- BRZEDORNE /Preparation and Review
Prepare the presentation of each lecture

BiEEDEE /Remarks

FELSSABECHEDZIEHICHLERSS., R, NEFET > THEEZHRLET,
Gathering information on sustainable cities is a must and will be helpful to understand better the lectures.

EHHIMETE, URL, HBEZBRELTIEEL,

You have to specify sources such as URL or authority of your report.

BYEEASOXYE— /Message from the Instructor
EhiTR. BERERZEN TANCRECRY)HESNEREETVET,

We offer participatory class in which you have to take the initiative in assignments of case study and exercise lessons.

F—J— R /Keywords
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EMBE

AR EREES® REFF A

(Advanced Trans-Generational Architecture)

HEER /MUM  %35h / Hidehiro KOYAMADA | BE7H' 4 28 (19~ ), Bl #% / Hiroki SUYAMA /| 74 (
/Instructor VER(19~)

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

SRS HE 517 AR TEEE
503, - 320 I | © [BE0 2k mrlme s Ral A T 5 8P AR ST 5,
e I | O |E\Esass, FRTEEEREL. F:0oRIESITiT e,
e T | o[BS N RE e e TR 51 OOHET - FRAE S5,
I W1 | O |MBEaza—r—nlihy. HEEERAL. AT AEIEIHET 5.
No2 | O [ 8580 2 ORI TR 1o ST E S FT A RIS T 54 5127 4,
;?;?iﬁﬁmgégﬁﬁgfgiiﬁéﬁﬁm\@:—R@hU#:EAijﬁﬁﬂbT<Eého R

HERT Y O 2LAOREER. BB SRS AHICEI TAEENORMENES - 20N U £ a5 LYy FTHEIIL TS,

REDOME /Course Description
ERBRERREFASCEELLBENRETRESREANE EREREES. BH0obY HZ2EEME B BEHIORE £E KT
BEDIUZHNSTHRL, RIEFDNEMBEERS LEFFORLREZES, B, ERCER TN EREDEETORFANETZEL, BREMBIZLZHF
BURLEESIUORSED BMAMEEOR BEZCODVTOABERICOITS,

In this advanced lecture, what sustainable environment-conscious and resources circulation-oriented buildings and cities, considering resources
circulation and the preservation of the environment should be is discussed from the viewpoints of building materials/components/systems and
design/production/construction. As the results attenders are expected to learn the bases of environment-conscious materials and life-cycle design
(eco-material design and eco-life-cycle design). Especially, the object of this lecture is to acquire the knowledge of design and systems of
sustainable buildings using resources circulation-oriented materials, and highly durable buildings having long service life, through the examples of
the contents of design of really constructed long life houses.

HHKIE [Textbooks

BFIZAL
Not designated

SEEZREEFEICIE Q) [References ( Available in the library: O )
T2V A UIEE ( KER)
Perfect Recyclable House 1 Wooden House
T2V A UIEE2 (KRER)
Perfect Recyclable House 2 Steel House
T2V AV EES (EFRREBER)

Perfect Recyclable House 3 Living Experiment
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1R 2 SR A AR

(Advanced Trans-Generational Architecture)

BB WA /Class schedules and Contents

A EEEAR

HABRETY 1>

LR EE 5k

A RRENE

R AR HE

DHATN . VI-ADEHOEERT BERBEMERBMO VT AT OBRIR
DHAOL  VI-ADEHDOEERFT2 Z2UTATILEE
HEeBAORREMBER (TLEYT—23Y)

BHRE1 UHAOILEM

10. BHIRE2 SWMAEM

1. REDHCBEHREE

12. BERBEREUY A DIERE

13, Fmaett S RERME

14, REFBAMBARERET £ERF

15. HAMEBSEMH (TLEVT—ar)

® N OAWN =

9

Trans-generational architecture. Guidance

Trans-generational architecture. Design Philosophy

Trans-generational architecture. Moral Philosophy

Trans-generational architecture. Intellect

Sustainable consumption

Design of houses for recycle/reuse 1 (the state of demolished materials in construction)
Design of houses for recycle/reuse 2 (perfect recycle house)

The present condition of social capital and maintenance management (presentation)
Case research 1: Recycling building material

10. Case research 2: High durability building material

11. Long service life and information transmission

12. Resource circulation and recycle design

13. Sustainability and eco balance performance

14. Environment conscious materials and lifecycle design
15. Trans-generational material of architecture (presentation)

RAESHM D H3E  /Assessment Method

2EDHEBICRZBEENTICE TS LAR—NHE ( FBEIC KRB EBIFHE : (2x100)/2) )

Points of evaluation of reports about the contents of lectures by two teachers
(Individual evaluation by each teacher : (2x100)/2))

EH- ERFEBEOHAZAR /Preparation and Review
RECHETIEEPRLZRT,

Read various books and papers related to this class.

B LEDEE /Remarks

BEXKA -2y 7T, BEERFIEH, RAEEIFOWEEZTZIRER. FBREZBLTHEHEERLL,

EMBE
BEFYA

In case graduate students want to receive the training cources of design and/or design management in the internship, they are expected to attend
this lecture.

BHEN,SOAYE— /Message from the Instructor
BEANAS, EEYMOWMAK., REGHICEALER OKSIOHNFTTEL,

You have to be conscious of durability and long life span of buildings on a regular basis.

F—7—R /Keywords
R, AR, UHCI o)L, V1—R

Trans-generation, Sustainability, Recycle, Reuse,
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OIRIRZE ]

(Environmental and Spatial Design)

BYEER

/Instructor

RIEFIR

/Year

NRALEE

/Year of School Entrance

e EE
/Department

REty

B
/Credits

IRl Bif / Takao AKAGAWA | BETH 1 2 %R

EMBE
BEFYA

28 {y 21 138 RERRE EE A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in

“Diplama Palicy” (Competence Students &ttain by Course Completion), Specific Tarzets in Focus

FhEE A4 CHITBEEN DEEE
K078 - FEAR I O |RESEEROER OV T ERREL . BT 20 £I0L - TRSIRRORIEE 58T 3,
HHE I ® |REBSIERICLEUEET (7 - LFEET 2400, BEEE L OBRATEISET B,
B - - =3 T | A |ZesstEsmcon THE L, SHTADLHTEE,

V-1 | O [EE#ALTOI 27— 3 o83y BB%ERT 2ah#I5ET 5,
R - BEAE - REfE Voo | o [EFEIEIEAOYE, SEROFR, REENCHT SIMEERDD S XIS » TRIRICHL TRMEE
EHUF O (RIZEEIEET B,

KO MR O:FRE A TREE _ ] " RTINS
¥ 1, I ITHIST BEEHEEH4CHITHEENIE. B1— 20025 Loy FEREEIL T RS,

WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

RENOPE /Course Description
BESEEEIEMTNERENOAEST, HENBARREZEZHICOEDIREDELE THERENIESHEBETH D, ARETEISV
DLEBEERBOERICHIBEEBEROEEREAMEZERT: BRIDLICE 2T, BEEEBICKNIIERERODILERIC, BEREICST
PEBNETATIOBREEEZEBLT, BEOTFATIIOTERIIHZDEZEAFCEEEZRIL, BRFLGTERICTNIIERERODI L
ZENET D, FIXNOEEEATMOFRMICSEVTE, BERNATAOPIINERRIDICHLE>TAEBEATELD, BEROHATRLESR
ROBRICODVWTHEREL, ¥ TREANSEEOTFT 47— (BR. BOMAY . ENE ) 2EANICENE L TEZIEATERT S L RAK
CZhEThOFAT-IIOBERIIHBEFABRBICODVTHERT S, FBRICBVTREEEMECE > THXEORKENEBSEZHIET.

The profession of an Architect not only requires technical skills, but requires understanding of our socio-economic
environment etc. In this course, fundamental texts in Architectural theory will be covered and fundamental architectural

details will be explored through lectures and exercises, to explore the idea and philosophy behind details and nurture

deeper understanding toward the profession. In the first half of the course, the thought process of Architectural realization,
the relationship between the Architect and the social background will be lectured. In the latter half, fundamental
Architectural details (roofs, openings, interior etc.) will be covered by lecturing the design philosophy behind the details and
through exercises by drawing these details.

HRIE /Textbooks
RETIBERTD Tobe assigned in class.

SEEREEHEEICIF O) /References ( Available in the library: O )
BE THRT S To be assigned in class.
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EMRE
m 2 o AR SN S A et 4 >
OIRIBZTERIEETE BRTYAY

(Environmental and Spatial Design)

BB WA /Class schedules and Contents
1 A4>hOX9>3a>
2 BEFHSUBEREHEERFE TRILTZ7- O-A
3 BEFYAUER2:BEEZHETLT J- OE1DI
4 BEFHAUERS . BEOZKEMLEEAE JIFa-—-V
5 EBEFHAUERIBENTSOHE O
6 EBEFHSUERS: HILO0Z1—3—7
7 BENREEET1 . BERKORRE
8 BEREBET2: Eﬁ?'f?—)bﬂgﬁ(ﬂ . RCOF1T7—I
9 BEBERGIEREZI.EBEFATIINOEEQ): RKEOF,1T—I (EFER)
10 BERREETS . BETAT—ILOE#EB): BEF1T—ILREZE
11 BERFEKETS : AKREB(1) : REER
 BNERRETEE(2) - #BFT
13 BERREET7 . BET 1 T—ILHERN) : REHB
14 BEBRFRKETS  BETFT 1 T—IILHREQ) : BE
15 BERFEHEH BET 1 T-IHERG)  BE

Introduction

Architectural Theory 1: Ornament and Crime

Architectural Theory 2: Towards a new architecture

Architectural Theory 3 : Complexity and Contradiction in Architecture
Architectural Theory 4: The Mathematics of the Ideal Villa
Architectural Theory 5: Delirious New York

Introduction to Architectural practice

Fundamentals of Architectural details 1 : details of RC structures

9 Fundamentals of Architectural details 2 : details of wooden structures
10 Fundamentals of Architectural details 3 : detail observation of details
11 One day design exercise 1 :conducting the excercise

12 One day design exercise 2 :critique of the excercise

13 Investigations in Creative Details 1 : introduction of the excercise

14 Investigations in Creative Details 2 : presentation and critique

15 Investigations in Creative Details 3 : presentation and critique

RIEFFM DA%  /Assessment Method
BETOOEZME 30%
EERE (EHEE ) 60%
TER10%
Oral exams in class 30%
Assignment 60%
Participation 10%

O N OO WN =

Epi- E%FBOANAE  /Preparation and Review
BEOREODTRAICNBMOFHRELTT>TILEZL,
Reading assignments before class is mandatory.
B LDEE /Remarks
BEAOZHEEHEATT. EFBLTIBLVEBZASIAFECAOTYUTEBLTETKEEY, BEEREA 22— v 7T, BEERHIHO
AVE=22yTHEEZ1258E. FBREZTHELTBSIENERLL,
Attendance is mandatory. Interactive communication in class will be not possible without reading assigned documents. If
taking internship courses in design descipline, it is recommended that this course be completed.
BHEN,SOAYE— /Message from the Instructor

NEOFHE, RARBOBBEBHZLBEELRTYN, R ELBDILOSCRBBECRBETIOTHEER > TS LEETL,
Reading and understanding of fundamental texts and practical training for being an Architect is not easy, but it is a
necessary process.

F—"— R /Keywords
BETYSOER BERFHRB
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EMBE

Bk EEER a2

(Construction Engineering and Management)

HYER R HEA / Kazuaki HOKI / BEFH A 28 (19~ ), 58 == /Koji TAKASU /| BEFH 1 > 28
/Instructor (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

PRS- A#H 51T DRE FEEE
KO3 - IERE I @ |ENLEEIR LB S ILIER S ERAIIRET ST £,

I
F— 1| o [EREETICEIAERACTL TRESER DT BATARASELIC BENEAEFAGH

V-1 | O |BNEEEREEfcERT od, ELHROLTI0V D FEZ LD NFRRENEIEST 2.

V-2 | O |EEEEEETERT OHiE & L TORIESRICE 0 HREIFAOEER. BEEIEIT L.

%O BEE O ME A PrME R
%1, [-ICHIET AR5 CBI+BEENIZ. BO— 20N %15 Lvy TEEEL T a0, EREEEIEN
HHIE £ L — RLADRAIL, BHE RS ST 51T HAENOBENES 1 — 207 U 25 vy I CHEIL TSI,

RAC - EER - BEE

REDOHE /Course Description
BRIEGREXLERY), RYBBHEEI D, ChoORFKHMEEZRRL ., RETREORVEBEYEFMEDEM- MEBTRIE . EiR- 2%
 RUHBERETESEOICEEEREZBUICTADS, FBETR , BEREEZY<SIHEAERVAEEN) SHBEEETOZBREICOS TDFHF
BEBERBICAVSIDHEZE FEICOVT, BFOHEMERATER TR ELEIC, BELDODHPBRLEICSIAFHLLVEBEEBEES TS
EZEHMNET S,

Building industry has different characteristics compare to manufacturing industry and sometimes they cause problems.

To overcome these problems the construction management technologies are introduced, which realizes safety work,

good quality, appropriate cost and construction period in each construction project. The lecture provides the newest
technologies which are applied in all building activity processes which begin with material product to building maintenance.
The lecture also provides latest innovations in construction industry such as application of information technologies.

HBE /Textbooks
PEISU TERBER
Papers will be distributed.
SEEZREE®EICIF O) /References ( Available in the library: O )
ANAHEE 2R BEEIX(ISHECEE). AE
Y. Tamura et al.: Building Construction Methos - Construction Planning and Management -, Maruzen co., Ltd.
BAREZS OVIU—-MNOREEREL BRSN. A8
Architectural Institute of Japan: Japanese Architectural Standard Specification, JASS 5 Reinforced Concrete Work,
Maruzen co., Ltd.
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EMBE

— =A, —eaw s~
BEREETER BETAY
(Construction Engineering and Management)

BB WA /Class schedules and Contents
10 mEEEFHR (SH)
#2060 : BRETEZEEAKBIASSSHH IV —RNIE (S¥)
F3E: AVIVU—RNIEOREEE (T—X0EEELE) ) (BE)
F4E  BREERZICESTH2HEN (BR)
%50  KEBETE SKEEEEOEI (5¥)
%60 BERAEERBICH T2 EMERE (S¥)
F7E  ZEICKDTLEYT—>32 (BE)
%80 : 7O IV NOEBEERERE (RAK)
o6 TRICHBTIHINRATAL (1) B (RA)
F10E : TBICBTRZEIOATAL (2 ) BHBN (RK)
FN1ME: IBFEEIR>IIL—23aFE (RK)
F120E : BRETIEICHTH/ELEMRE (RK)
F13E  EEEBICSIDITEMOFA (&RAK)
F14E - HLLVEEEBEOER (&RAK)
#1150 : FEICKDTLEVT—>ar- BFE(HAEK)

Introduction of quality control

Reinforced concrete work (JASS5) concrete work

Reinforced concrete work (JASS5) quality control of concrete
Wooden house work

Steel house work

Brick house work

Students' presentation

Construction processes and organization

9 Systematization in construction process (1) Theory

10 Systematization in construction process (2) Examples

11 Construction planning and process simulation

12 Work study in construction

13 Application of information technologies in construction management
14 Latest innovation in construction management

15 Students' presentation

RAESHM D H3E  /Assessment Method
FTER10% EENERESN
LAR—K60% 1~7T1E, 8~14T 1
&K 30% 1~7T1[E, 8~14T1[E

O N OO WN =

Participation 10% Participation
Mid term paper 60% Once each in 1-7 and 8-14
Presentation 30% Once each in 1-7 and 8-14

Ep- BRZEDORNE /Preparation and Review
BECLCBVTEEShLERAOFTEEITS> L,
RENBOEBZTSZ L,
BECHETIMRAXPEREREL, ThSZBHRTD &,

Preparation is necessary.
Review is necessary.
Collect a research paper and information related to the class. And, peruse those.

B LDEE /Remarks
BEMBRCELICEIZ2ERNENBEZEIZENDELTEREZTD,

The lecture is carried out that students have basic knowledge on building materials and construction.

BHEHN,SOAXYE— /Message from the Instructor

CIhET, BRIZEEHREERNE<, £EEEOEXFRBIRTBZVESDNTELY, BRISZZNENICEEIZLOOELNETER
B, FRCOVWT, BHEBNLBHASHERENTS. BEIZEZNFNICRIBEES,

Since now construction projects are not considered to introduce the industrial engineering ideas and technologies
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EMBE

— =A, —eaw s~
BEREETER BETAY
(Construction Engineering and Management)

HYELASOXYE— [Message from the Instructor

because of difference of conditions to manufacturing industry. The lecture delivers basic way of thinking and techniques to
manage construction projects scientifically by introducing real project examples. Through the lecture students' scientific
viewpoint are cultivated.

F—J— R /Keywords
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ZMRA
BERAARAE T2 5% L

(Advanced Environmentally Conscious Materials Engineering)

HEER Pl 484 / Hiroki SUYAMA /| BEFH 4 2R (19~ ), RK HBEA / Kazuaki HOKI | BEFH 1 > 2
/Instructor (19~)

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFOND RS A BT 880 (FEMETIFICHICHT 2850 1 . FhEER

/ Competence Defined in “Dieloma Palicy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

T P Ry FEEE

Sl - TR I | A |SEmfimmD £ R S B 58T 5,
s 1 | © |[BEIime REd AEEr Rl — 2% & & ARt BT 5.
=% - - T I | O [EecEsnmict e trET ol 0O RENE St 2.

I —1
BAL - mar - RYE - Pyt E———— — —

N2 | O |5 - 485875 X OB S\ - (SR &L & (FRT AR T oL 5107 5.
%G B HE O e L PrEE I
51, 1 CHIST AR BEHTHIT BAEAIE. Ba— 20N %25 L7y FERERL T RS, RN TR

BT O 2LSDEER. BB RS RHICBITAREOMENEE -0 U F 2 S L TTHRIL TS,

BENOME /Course Description
RELEE - XEHE REERZORKEYPENPAASHMAL T, FHTESEE. #h H2lBRERETZILOICE  REAVE. ERERE
OE- B4 Hm- BEYORE. MI- #H- ZEHIBERATREENATVND, COBETRE ,EE , FLEVT—2arkEzBLUT
VEBRCSUAREBMNEMH (IOXTUTIL) EREAMNERT (TIIVARNT V232 )DEZFEEMZTEBLTES5SEE2EW
&95,

In order to make a soft landing on the sustainable buildings, cities, and societies, growing out of west type materials civilization characterized by
the mass production, mass consumption, and mass waste, it is necessary and indispensable to make the environment-conscious and resources
circulation-oriented production, processing, construction, and design of materials, components, products, and buildings. The objective of this
special lecture is to make attenders to acquire the way of thinking and technologies of “Eco-materials” and “Eco-construction” in buildings, based
on various types of methods such as exercises and presentations.

HRBE /Textbooks
L

Not specified

SEEREEREICE O) [References ( Available in the library: O )
BEHICEERY

To be announced in class
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(Advanced Environmentally Conscious Materials Engineering)

RIEANMBEM B TE45R

BB WA /Class schedules and Contents

1.
. BEMBOREETOER
BRORF®L

CEEMBOR KR

GEERR [BEME S F]
CBEETICS TR HMBOEREL
MEOBIAEZEEBL LBECET
REFENEETIOERS

9.

O ~NOoO O, WN

IOXTUTIER

REFANEETOEH

10. BERKR2 [BHETH %]
1. BHIFE1 [RH#]

12. BpITHE2 [£E]

13. B3 (O 0V —RK]
14. EHIFR4 [H3=H]

15. BHIES [RFEM]

0N OB WN =

©

. Eco-material for building

. Quality and management of reproduction material

. Extension of life of building

. Highest construction material

. Presentation 1 / Building material

. Treatment of material in building construction

. System and construction considering reuse of material
. Way of thinking of Eco-construction

. Examples of Eco-construction

10. Presentation 2 / Building construction
11. Case study 1 / Wood

12. Case study 2 / Metal

13. Case study 3 / Concrete

14. Case study 4 / Cladding

15. Case study 5 / Interior material

RAESHM D H3E  /Assessment Method
FESR:20%
K- HERE :80%

Attendance and participation: 20%
Presentation and result of seminar: 80%

E§l- BRFZOAAE  /Preparation and Review
R RECEDICHETIERREEZTOI L,

Perform intelligence in conjunction with the experiment, training and the activity.

B LEDEE /Remarks
BERTRIBENRERETD &,

Review the lecture.

HYEENSORXY -

HICBL

Nothing particular

:\:_

J— R /Keywords

/Message from the Instructor
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EMRE
M WA et

(Structural Analysis)

HYER EH EE/Keigo TSUDA/ BETFH AR, BF  #8I/ Masae KIDO / BETFH A %R (19~ )
/Instructor

BIBER B 28 {1 5 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

e A P FrEEE
508 - 120 I | O |emmsfers LT, To0 THS. TotTOREEIEEL . 12567 5,
ke 1| O |emmenon. TR oL OB ety sias,
=% - 3 - 55 m
RO - AR - B V-1
Bk IR V—2

WG PE O:RGE A PrOEhE R
B, D ICHET 2FES A CHITL8ENIE. Ba-200UFa25 4wy FEEEEL TSy, i
HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
BEFERETHWS H2E. BELZE, MEALRE, BEAZEVK OV OBEN %%, FEERTR. ChosnohZTHBELS, IEX, 0Tk
- ZBR. O - 0T HBER, BREFAEE, EHEERRENRELTEBL, cSICAZ0RE (XRBEE., BEREFRER. BEuR
BEMNE, REAEORE, BRECEORE ) PIXILFREE (BIMRTUVIVIILIILFORE, RDIDTUXVRVIIIILFEREE ) O
BEEITBESEICRY, NFEOBEEZBEMLTESSEEZBANET S,

Mechanics of building structures are categorized such as structural mechanics, strength of materials and theory of plasticity. Equilibrium
equations, stress-strain relations and strain-displacement relations are reviewed, and after that principles of work (divergence theorem, unit load
method, principle of virtual work and so on) and energy principles (principle of minimum potential energy and principle of minimum complementary
energy) are explained. The objective of this class is to acquire the structure of structural analysis.

#HHKIE [Textbooks
BEZEESV—X BEBEHR  ZFEHEEF HEE , 7 —Ltt

sZEREEFEEICIE O) /References ( Available in the library: O )
IXRLFEEAM (BERA—BE, ZEE)

A first course of energy priciple
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(Structural Analysis)

BB WA /Class schedules and Contents
BEHZEOER

BEHZFOBE, ERNCRE
HNRETDREETFTIL, WEEDH- BED
HONE, WENERKH

TR OIRE

T HEBMOBERKR, BMFNERSH
BHEVOTHOBREHEEE
RBOLbihEROIHDHFER

REHEE1 Hp

REEE2 A

B REEEE, RELE0ORE
RELEQFRE2, #HRETEDFRE
BPMRFUIOAIILIRILFORE

BN TIOAVRVIRILFORE

EE

O~NOoO O WN =

. a A a aa©
a b wN -0

Fundamental concept of structural analysis

Governing equations and assumptions

Load, stress and stress resultant

Equilibrium and natural boundary conditions

Assumption of deformation

Strain-displacement relations, geometric boundary conditions
Stress-strain relations

Differential equations of equilibrium

9 Divergence theorem 1 Fundamental equaiton

10 Divergence theorem 2 Application

11 Unit load method, Principle of virtual work 1

12 Principle of virtual work 2, Principle of complementally virtual work
13 Principle of minimum potential energy

14 Principle of minimum complementally energy

15 Practice

O N OO WN =

RIEFFM DA%  /Assessment Method
BETOTARAAYIL 20%
LAR—K 80%

Discussion 20%
Paper 80%

Ep- ERZFEDORNE /Preparation and Review
FRELTRERBIETICEHSHUHETERICBEZBEL THLSZ &,
BEKRTREOETEBETT > LHEXETRELZTO> L,

B EDEE /Remarks
ABBEONBOEMROLO, FHTESBENE, BENABE L THIEIF, BERKOERLARILEZED,
BEERAVE—VIVVTTRESRFTIBOMELEZ 2B, RABEEZHELTBSENEFTLL,
FEELTREMBAETICESSHAUHEITERICEEBLTHLSZ L,
BERTHROBEDIBETT LB EBBEEZTO> L, BEEEAVEZ—2I VT T, BERMIPBOTELEZI258E., KXBEREZ
BLTHBLSZEHFEELL,

It is desirable for students who take the Architectural Internship and study at structural design field to take this course. Preprint papers should be
examined before this class. After class, you should review of this lessons by running the workshop.
HUELASOXYE— [Message from the Instructor

BENZEBEDTHAEZRVTAHTOAS: TERLSIIBIF[THS, AT THEER > THETIHEDTT, TELEVWSEVE]
UTRLV, £z, FBRICKIV[HZOBEIZIEETIEICKY) . EEBERNMTOLSABGREERLTIELL,

&4

Scope of structural analysis should be understood.

F—7—R /Keywords
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(Advanced Building Materials)

BHER S¥ = /Koji TAKASU /| BEFHY A %R (19~ ), /MUEB %54/ Hidehiro KOYAMADA / BETFH A >
/Instructor 8 (19~)

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

PR A 51T B DERE
K038 - TIAR I & [REHEHD L RSB RIS 58T 5,
Hirke I @ [REEHCRGET DTS OHIET — 2 E L ODERE SICHT 5,
N BTSN P IAE IRl . RS AT S ER SRRt L. T ORISR ITSICRIET 5
BE - - R I | & Emhesicthia,
RAL. - 0K - HEE ro
L T V-2 | O |- 28587 X OBIL CE DS, o B0 S SHE VR T AlRizmEs >,
K@Ml ME O BhE Ac: LUEE eI
%1, I-ICRET APAIEEHEICHITA4E0IE. BI-2A0N U F125 A7y FEEEIL TS, o

HERETT A O RALADEEIL. BB EFUES ARSI TARENORESEE I - A0 U F a5 Ly TTHEFEL TOIES .

REDOHE /Course Description

BEYE , BEME, MEME £ EHBREHNSEBREATVS  FEETRE , ChonEBEMBOBHER)RSERL , 510, HEFE
VEER  JANSORRIEEZTV  BEMBRFAOFEEZES  ERICNSTE2BREMBRFT ORI ZFICOTD L ZBEETS . T
EEE BITESEORERBTHEERIBEMBICOVTEY , KIMBORESE  £EB , JANSEZREILLY , Thsng
B/ R—22y FICHAESERA#AEZESTS.

FEEBRUTOBYETS .
- BEMBERATRILYD BEMBORBMEZER L ABALBI ZNRICIEETEDLSICES .

The building is composed of structural materials, functional materials, and finish materials, etc. This course understands
the feature of building materials more deeply, seizes the current state of the process of manufacture, production, and the
cost, etc. in addition, and learns the technique of the architectural materials design. The building materials needed in
architectural practice of the supervision of construction work and the construction management, etc. is learnt, and basic
knowledge necessary for the internship in those fields is acquired.

Objective
It comes to be able to understand the point of unclarification for building materials to design it.

HRIE [Textbooks
HARZ D ABIZERTS .
To be announced in class
SEEREEREICIE O) [References ( Available in the library: O )

BREIBEZEELERE - RAMRHIASSSHH I V1) — N IE2009
Japanese Architectual Standard Specification JASS5 Reinforced Concrete Work
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(Advanced Building Materials)

BB WA /Class schedules and Contents

1

oO~NOoO O, WN

10
11
12
13
14
15

O N OO WN =

9

10
11
12
13
14
15

BEMEER ( BREMH)
BEMRER (BEME dEME)
BEMBER (TAERMH)
BEMBER (AL ILRMH)
BEMHE® (EERMH)
BEMBER (ARRMH)
EEMBEHR(AVIU—K)
REARE 1

BB BERET (PR A BAKAEL)
EEMEEATBIERGT (MR- BREMR)
BEMEEMRIRGT (TEMH)
PRI AT RIRRET ( BRATEL)
ERAL RIS BIRRET (SNEEMTH )
ERAL BB SEATBIERET ( MEEMTHY )
REERRK 2

—~ e~~~ o~ —~

Introduction of building materials

Introduction of building materials (structural materials and finishing materials)
Special building materials (silicon materials)

Special building materials (calcareous materials)

Special building materials (metal materials)

Special building materials (organic materials)

Special building materials (concrete)

Presentation of assignments 1

Design of building function materials(fire-preventive, fire resistive, waterproofing material)
Design of building function materials(thermal insulation, dampproofing material)
Design of building function materials (soundproof material)

Design of building element materials (roof material)

Design of building element materials (exterior wall material)

Design of building element materials (interior wall material)

Presentation of assignments 2

RIEFFM DA%  /Assessment Method
FER30%
RERK 70%
Attendance and Participation 30%
Presentation of assignments 70%

ETTR

ERZEDOKNEA /Preparation and Review

REOEBRCAERBSENBERR IR L,

Read a reference literature profitable to understand the class carefully.
BiELDEE /Remarks

BEOEKZTHRY LFZEEMBC OV TEBARZFE L TEL L .

Students are required to prepare the basic knowledge of building materials taken up by a usual lecture.

BEMBICHEIZERNCABEZEIZENELTERENTS .
It lectures on the basic knowledge of the building material to possess.
HYENSOXYHE— [Message from the Instructor

BEYRETOREOHTEL , TOMEELECAOBCHIATT  BEMBRCENERF IS LTEESEBRIC B ET . BEFRFERL
FOICEEMRREFEROTTEV .

Not only the form of the building but also the material always noticeable. The designof building materials is an important
business for designing a building. | believe this course will help students understand the design of building materials just

like an architectural design.

F—J— R /Keywords
- A2 % ')—h Concrete
- HEH MR Mechanical Properties
- ¥R Physical Proterties

75/ 107
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BEBIERS BEFH A

(Structural Design for Buildings)

BHER STUE  3Xth / Fumiya ESAKI / SEEENRERT

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

PRSI CBITBAE ZiEEE
SO - AR I O |RRsssiiEt cRT B - BN - IS D DL TOASE IS8 . IIRET 5.
$RE I O |BEESHOR - BN - BEMETEET AHAEEISS,
B - - 75 i
RO - AR - B V-1

i V-2
WO B BhE O:MBE A PrmEE I
W1, I-|HET 2RSS HEIBITEE0IE. Ba—20h U a5 L7y FREEIL TS, Foesa

HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
EFEBEYORLMEWAIZFEEL T, BROEREEZXCFIREKEMOZHETHIH BTN NESBETE , KRN EBREXELEER
UCERAMOFTE , IRLF—RIREDICL > TEBEMRETMIZIIILF—0HYEVWICEIKWEHENEY , BEEEEMICHL TR
, BARSEHENMREENTVS, FNERTE , BRAOMERFZOBRENERNETNThORTZOERNEERETATDIELEE(1C
, BEETERENZMERFEZOZECLVBTOMEBERECEES L AVEEFEKREYICOVT , &KH IV —NEREYZETNREL
ETREDHS RCBUETBENERX S ZHBT S,
FHIEBREGF , LTOBY TS,
1) ROTOREYMERTEZONBERBETE S,
2 ) BEFESKHI OV - NEEYOMEZHE L BERFONEZHATE S,

The aim of this course is to show the seismic design methods of buildings. The historical review and theoretical

background of Japanese building seismic design standard are explained. Moreover, the evaluation method of

seismic capacity and seismic retorofitting of existing reinforced concrete buildings constructed under the old

standard is described.

The aim of level of attainmennt is as follows.

1) To be able to explain the content of existing Japanese building seismic design standard.

2) To be able to explain the content of evaluation method of seismic capacity and seismic retrofitting of existing reinforced concrete builidings.

#HBIE [Textbooks
BEPICERET) NTEMNT S,

Give out the supporting materials at each lecture.

SEEREEFEEICIE Q) /References ( Available in the library: O )
ERDICHEETHIXHMERBNT .

Introduce the references related to lecture.
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(Structural Design for Buildings)

BB WA /Class schedules and Contents
1 BERFE (1) BERGTORE
2 BENRGHE(2) BERFOEAS
3 BERME(3) MEEENHE
4 BERGHE (4 ) BEFEORZE
5 BERTE (5 ) MEDRRFTOEAS
6 BERITE (6 )HHIA V) —NEEEYOME IR
7 BEREE (7 )RAMHEFE
8 MERE(8)IRILF—3%
9 BERETE (9 ) BABSEBAT
10 EIFRCEEVOMERHE (1) MEDHOBEL REMAEERIEENDER S
11 BIFRCEEYOMERHE ( 2 ) REMEELREE CEBEYOKRRRA
12 BIFRCEEYOMERM L ( 3 ) BREERE
13 EIFRCEEVOMERHIE ( 4 ) BHEE
14 BFRCEEYOMERESE (1) MEIMBOEZ S
15 IER CEEYOMEIEE ( 2 ) MESE BRI ORRE

Design method of building structures (1
Design method of building structures (2
Design method of building structures (3

( istory of structural design of buildings
(
(
Design method of building structures (4
(
(
(
(

) H

) Concept of structural design of buildings
) Outline of seismic design standards

) Method of structural calculation

Design method of building structures (5)

)

)

)

Concept of second level seismic design
Design method of building structures (6) S

econd level seismic design of R/C building structures

Design method of building structures (7) Calculation of response and limit strength

Design method of building structures (8) Calculation of energy balance based seismic resistant design

Design method of building structures (9) Time history response analysis

10 Seismic evaluation method of existing R/C buildings (1) Outline of seismic evaluation and concept of basic seismic
index of structure

11 Seismic evaluation method of existing R/C buildings (2) Basic seismic index of structure and ultimate state of structure
12 Seismic evaluation method of existing R/C buildings (3) Strength index

13 Seismic evaluation method of existing R/C buildings (4) Ductility index

14 Seismic retrofit method of existing R/C buildings (1) Concept of seismic retrofit

15 Seismic retrofit method of existing R/C buildings (2) Strengthening strucural member design

O© oo ~NO O~ WN -

RiETM DA%  /Assessment Method
FER 20%
LR—k 80%
Paticipation 20%
Paper 80%
E§l- BRFZOAAE  /Preparation and Review
ZEOBETHRMAENEEROF—D—ROEGRNESERRICERTEDILSICFHLERETSCL

You need to research beforehand and to review in order to absolutely become understandable the theoretical
background of keywords in the supporting materials given out at each lecture.

BiEEDEE /Remarks
BEDEXEEDBM OBREE- KREBICHIIERN AR EETL THB &,

You need to review the basic knowledge on strucure mechanics and on failure and resistance mechanism of strucural
members.

EENBRZIEFCERLBEAERTVS<ARTHZI0OT , BEHELTFEEBCBHR AR5 ND, BEEB( -2V T TH
BREFIHFOMELER T2 B8R0, FEREZBLTHESENETLL,

It is desirable to take this course for students who take the Architectural Internship and study at structural design field.

BYEENSOXYE— /Message from the Instructor

BETHZAANICEREEILHOHUMBRE I ERNEREZERIZIOULBLLENBTOBERTT. BYORLUNEOLSBER S THR
RENTVRILOBEEDA YR TSEHRLET,

Theoretical background of the seismic design methods of building are explained clearly.

F—7— R /Keywords
BEEENG, MBHR MEDWK
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(Structural Design for Buildings)

F—J— R /Keywords
building structural design, seismic design, seismic evaluation
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== hY. 27 —eap o~

M EREF BRI
(Seismic Structure Design)
HYER WPE #%71/Masae KIDO / BEFH A U FR (19~ ), EA EE/Keigo TSUDA/ BEFH 1 2R
/Instructor
BIBER B 28 {1 5 138 RERRE EE A
[Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &
BETIESNS PES AHICBIT 288N (FBEMMETHICHICFNT258E0) 1 . FhEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

FUESHHICE 1T 58 FHhEEE

FORE - 3TAF I O |mEES RS Y SR, B T IEIST 5.

FiRE if O |tEEssst R Y 2 EREERICf T 5.

BE -y - £ I

. -1
Js - R - REE

RO - EAN- —

@B ME O: B A: POEE —

I, I-ICHET 2F2MESAFICHITEEENIE. Ba—200Fa S5 4Lv FERRIL TS, ki

HEET Y O -RLAOREIL. BB EFAESHHICE FAEENOREREE I -A0h U F a5 Ly TTHEL TS0,

REDOBE /Course Description
AEZOENG , EREEEOBER T ICHLECEREROSS , BUMTE BUEFT , BE , BEMOBRFICDVTERZETHS .
=T, MM BEERA  BERTOBMBILOVTHETS . R, BEEFNICK IR EEOEHBERENHELSA2%2B8ET5 .
R, MBEDMPBHEORFCSVTELCLEEBLETAEESsAY , BEEOBBEEZIMYIRS . EEBREFAL LT , MM , BF4H , sl
EEANZZFREM (DR ) OBRRMD , KEMIOEEFEICODVWTES .
FEEERG ) BUEBTOBREERL , HELS A VBEOBURANITAS L ) BEBRARBLVEREEMR TS L ,3) chsE
BEZ T, BAEAORMN , EMOBRHNI TERZ RSB ZE , THD .

The aim of this course is to learn the basic theory, of plastic design, buckling and calculation of yield

strength and ultimate strength for structural design of steel structure.

We explain the outline of steel material, steel frames and structural design.

Calculation method for plastic collapse loads of beams and frames by using the plastic analysis are acquired.

We treat the buckling problems which must be considered. After you learn the buckling theory,

you learn the calculation method of yield strength and ultimate strength of compression members,

flexural members and beam-columns.

The attainment targets are : 1) understanding the theory of plastic analysis and acquiring ability to design the simple frame subjected to vertical
and horizontal load, 2) understanding the buckling phenomena and theory, 3) acquiring ability to design the beam or the beam-column in buildings.

HRIE [Textbooks
BREEE - TOERERST - HL—B/  KEHZ—BB
Steel Structure -theory and design- by Kazuo INOUE and Keiichiro Suita
Documents will be distributed in class

sZEREEFEEICIE O) /References ( Available in the library: O )
BEEEBE WHTHEEZE
HBEBERFHR EMNERE
MBEDMEBE -BEEERET - THeodre V. Galambos & |, RAB L , P T
BEBEY ORFHS*RCxA] BEBERNMARSE &

Steel Structure by Chiaki Matsui

Steel Structure by Minoru Wakabayashi

Structural Members and Frames by Theodore V. Galambos, Translated by Yuji Fukumoto and Fumio Nishino

Structural Design [Steel, Reinforced concrete and Timber structures] by Research group of building structural techniques

771 107
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(Seismic Structure Design)

Al
o
E

BB WA /Class schedules and Contents

1 HAXVA, @, BEEE

2 MWERTZOME

3 HABHESHE , REKEMHGHE

4 WHMOBRREH , 2BHT-—XUN ZT0 1 (FREEZFOME , &K R )
5 2BHTE-—XURETN2 (£BHT—AVNIRETHIOE)
6 HFMBRCPRS— X 0BHHEE

7 BEMEREOEE

8 EMBEFREOEZ

9 BE—HoO®FEE To1 (EEBTERE)

10 B—HOTFERE 02 (FFREER)

11 EREEb&AE

12 g BB

13 MHESE

14 FEfEM & T

15 HORET

1 Guidance. Steel materials and steel frame.

2 Outline of seismic design in Japan

3 allowable stress design and horizontal load-carrying capacity

4 yield condition of steel. Full plastic moment 1 (axial symmetrical section and composite beam)
5 Full plastic moment 2 (effect of axial load on full plastic moment)
6 Plastic collapse of bending members and frames

7 Proposition of plastic collapse

8 Calculation methods of plastic collapse load 1(frames)

©

Flexural buckling of a member 1 (elastic buckling)
10 Flexural buckling of a member 2 (inelastic buckling)
11 Buckling deflection method

12 Column bracing

13 Lateral buckling

14 Compression members and bending members

15 Beam-column design

RiETM DA%  /Assessment Method
LR—h 80%
FER (ZBREE) 20%
Assignments 80%
Paticipation 20%

E§l- BRFZOAAE  /Preparation and Review
(1) BERBRAIETICFEETSCL , RERTRIEZETSC L .
Preparation and review are necessary.

B LDEE /Remarks
RHE=EZRSIDCL .
BERERAVE—VI YT TRERFIHOMBEZZT2HER. FEREZZE L THBIENEFRTLLY,
BENZZRBIIBTTH<ZE .
WAED  BEMDFER , BEARE , RINLBTOEBRABZLARILIVETSHS .
Bring a scientific calculator.
It is desirable for students to take this course when they take the Architectural Internship and study at structural design
field.
Structural mechanics is required.
Basic knowledge of differential and integral, differential equations, linear algebra and vector calculus is required.

BHEHN,SOAXYE— /Message from the Instructor

F—— R /Keywords

771 107
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RIBRIES AT LW BETHAY

(Building Facilities Systems)

HYER Z# EKH/ Shintaro ANDO / BEFH A1 %R (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

SRS A BT B siEEE
H158; - FEAF 1 | A @SSm0 £ Y SIS R ISET 5.
FoRY 1 | @ |Bossmraes smat oikiey — 5% £ & D ABEESITHITA.
BE - U - B I | O |[EETEsn R e TRIET B OOERAESI 15,
e N—1 | A |WEEDza=T—vs R EhY . BEERAT AEENERIST 5.

N-2 | O [mh- 5585 S ORI E S, - EBE0 S SRE T AREBRES TAL 5177 5,

HO: MBI O:FHE A PrELE _ . . EEBED 27 L
501, [-|CRT AHHEE RSB 2801E. B1—20N Y +25 Lvy FEEIL T REL,

HERT Y O 2LAOREER. BB SRS AHICEI TAEENORMENES - 20N U £ a5 LYy FTHEIIL TS,

REDOME /Course Description
SHREEBOTVBEIRLF—(LERBRESEZLH,. EERE BEANOBAZHNRELEHIILF— AIRILF—EMCODVTENT
B, ES5IC, ChSOEMOEBEAMREFRATZ LSOOI AL -3 UEMICOVTHENL., EBZTS, BBRNVIVICIDBEFEER
BHLERD,
[E2B#&]
1LEIRLF—HMOMREFRACHERIZTS LHICHERRELIEBETS,
2B AT LORFEEZICOHS,

This course introduces technologies for saving energy and utilizing new energy source which are applied to buildings
and building services. Additionally, simulation skills to predict installation effect of the technologies are educated though
practices. Personal computers are used in the practices.

[Course Objectives]
1.Acquire skill for performance prediction and analysis of energy saving technology.
2.Learn the verification method of building facility system.

HBE /Textbooks
L (EREM )/ Not specified

SEEREEREICIE O) [References ( Available in the library: O )
BEHICEEHEN TS/ Wil be introduced during the lecture appropriately
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BIERHS AT LR s

(Building Facilities Systems)

BB WA /Class schedules and Contents
1AM VA, FHIRIILF— BIRLF—EHOBN
2IRBERBATLOEAEHBNO
SREREATLOEAEHBNO
4 BREBERBE AT LAOEBAEHBENO
SIREBREATLOEBEAEHBN®
BEYMNDONY ST FEOEAICLZEBEIRILF—LO-HEAICOVWT-
TEPANONY ST FEDEBAICKZDEIRILF—LO-BHEERKICOVWT-
SEMADONYITFEOEBAICLLZEIZILX—LO-FOMOF%-
9ARBIRILF—FREFTOEAMRO-KBEIRILF—FAFEMICOVT-
10 AREIRLF—FALTOEAMRO-KBIRILF—OFERZEICOVT-
MABIRILF—FRBAEZTOEANRO-ABIRILF—DOHEES-
1N2REBREATLAERBO-BIRNF—REATALAICHISAEHMERE-
BREFRME I ATLAEREO-BILIRILF—RBEATAICEIZAE-
VREBRBEATLAEEO-BILRILF—RE AT ALAICEITZAERKRERER-
15 RERBATLAREO-BILRILF BB ATAICETIAERK-

1 Guidance and introduction

2 Actual examples of environmental building service system -1-

3 Actual examples of environmental building service system -2-

4 Actual examples of environmental building service system -3-

5 Actual examples of environmental building service system -4-

6 Passive methods applied to buildings for energy saving-1-Insulation-
7 Passive methods applied to buildings for energy saving-2-Solar insolation-
8 Passive methods applied to buildings for energy saving-3-Others-

9 Solar energy utilizations-1-Technology of solar energy utilization-

10 Solar energy utilizations-2-Calculation of solar energy-

11 Solar energy utilizations-3-Calculation of solar energy-

12 Practice on building facilities systems-1-Guidance-

13 Practice on building facilities systems-2-Research-

14 Practice on building facilities systems-3-Preparing presentation-

15 Practice on building facilities systems-4-Presentation-

RIEFFM DA%  /Assessment Method
BH L R— NReport 60%
T & S (EE)/Practice, etc  40%

ER- BRZBOANAE  /Preparation and Review
ZEEOBRERICOVTERFEFTETS>Z &,
Review is necessary.

B LDEE /Remarks
BERBAOR—22 VT T, BEFRHIH. RERIEEIFOMEEZ 12583, FBREZEBLTHESIENERLL,
If you will take part in the internship provided by the company that relates to building service, it is desirable to take this

class.

HUELASOXYE— [Message from the Instructor
2EZAL—2ar®7TavIIvIRELVEVSAX—DHAEBLAETTN, BICThSOREMABICO<E, EfiFELTHS
CHELZEORELRBICADEEZASNET,

People commonly think that simulation and programming skills are difficult to learn. However, if you educate the skills, you
have great advantages as a engineer.

F—7—R /Keywords
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B BHIFLY

(Theories of Urban and Building Energy Systems)

HYER & &/ Weijun GAO / BEFH A %R (19~ ), L ZB/ Hidetoshi NAKAGAMI / EE Eh:EETR
/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIHOND PRS- HHICEIT 880 (FPEMETIICRICHIT S8 1 . FhEER

/ Competence Defined in “Diploma Policy™ (Competence Students dttain by Course Completion), Specific Targets in Focus

PRIRS AHIC I TSR FEEE
RO - TERF I @ |BR I )L F ISR SRR BT R 1SS &
FRE I A BRI T - ICERET SE ST LA MAEERISIT A,
BE - - &1 il & EETESNEREEN=TRET DO I LB T2 3 VEENERICHIT A,
- W—1 | O &Lz r—aE30Y, REEEAT 2EE0ENST 5.
K-z | O |5 S0 ORI CE DU ERTOS L ER TN T ARIEREIRTAL 3157 2,

O BIME O BE L brEE .
1, 1 CHIST A2ARE BT BAENI. Ba—20h U +a5 hvy IEREL TS, B WHITRLF 4R
SBEEF 4 U — 2 LADREI L, R SRS SIS AR OMEMES 1— 200 U 25 vy JTREL T RS,

REDOME /Course Description
BRATE. AO, BFOEH,, R IXLF—OHEBEEZICHLTE, APACSVWTHBHBICZTOATHAERLTHY ., BHOFH1>
CEERR, BETEE. BEZEOREBLL 2 THO T, BRAECBREALLEZENTHEN THEERD, ARETR. IXRILF—HEEH
DEHOIHFA- BREE- BEFJEICOVTHENAL., ZENSRE BHIRILF—2ATLEZHRLD. T, B BHOIRILF—H#
BOBYFIIOVT, IRLF—OFERBEZIML, BIRILF—M, BFH, HEZEM, AEHRVREREUHZOEL SHETEI &
ZENET D,

In this lecture, you will develop an understanding — and a real working knowledge — of our energy technologies, policies

and options. This will include analysis of the different opportunities and impacts of energy systems that exist within and

between buildings and citiesgroups. Analysis of the range of current and future energy choices will be stressed, as well as the role of energy in
determining local environmental conditions and the global climate.

HABE /Textbooks
TITRIILF—ICHTB1TE T L — LD —2/A Framework for Action on Energy

SEZEREEFHEEICIE Q) /References ( Available in the library: O )
BEHICEEBN T, /will be introduced during the lecture appropriately.
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o HHIRILF—W

(Theories of Urban and Building Energy Systems)

BB WA /Class schedules and Contents
1 B
2 IXRILF—: EBEEEHRE
3 IXRILF¥F—E&K
4 IXRILF—ELRBE
5 IXILF—EYoziEH
6 IXRILF—CLEXE
7 IxILF—3E
8 BEIXILF—
9 SHEEMZCABBIEIMN
10 IXRILF—EXE
"M IRILF—ANOT7IOEA
12 ITRILF—NDOHE
13 BRIXILF—H—ER
14 IRILF—TBHOTL—LD—7
15 TRILF—0FREG

Outline

Energy : Key Isuues and Challenges
Energy and Water

Energy and Health

Energy and Biodiversity

Energy and Agriculture

Energy Efficiency

Renewable Energy

Advanced Fossil Fuel Technologies
10 Energy and Transport

11 Eneryg Accessibility

12 Addressing the Challenges in Energy
13 Modern Energy Services

14 Frameworks of Energy for Action

15 Future of Energy

RIEFFM DA%  /Assessment Method
L 7/R— K/Report 40% BEBLKR— NOFEBEEFR T, /In each lecture, one subject will be presented.
R /Theme 40% REE2[E/Twice
FR/Presentation 20% 33 1El/Once

O N OO WN =

©

Ep- ERZFEDORNE /Preparation and Review
REBILA—NMOREERL. ROBETRRLLEY, BRLEYIDLSIIREEZEDDINT, EFOEBIVETH S,
In each lecture, one subject will be presented. The studets will need to prepare the subject before the lecture in order to
have a presentation in the class.

BELEDEE /Remarks

COBRESEFORFBHEMEE 2T, BRLLY, XBMEHAELLYT20T, KFOEIELETHD.
English material will be used. Students need to translate or present in English.

HUELASOXYE— [Message from the Instructor

EMBE
BEFYA

A, RRAR, AREOILARHOMSE, —RICREOCHHICKZHBIKBEL, TOVICKZ AV ERESOBBENATITEIEELL TV

%, ARXERENBHREFLZELS, B BROBIFILF—LCEVIAK, ChosnOBBEOERICATT, 2LTERICIELL,

Energy services are essential for sustainable development. The way in which these services are produced, distributed

and used affects the social, economic and environmental dimensions of any development achieved. Although energy itself
is not a basic human need, it is critical for the fulfilment of all needs.This lecture try to provide a broad view of existing
normative and programmatic frameworks in energy area, to highlight interlinkages among the sectors, to identify key gaps
and challenges and to highlight areas where further action is needed.

F—— R /Keywords
IxILF—, Kk RBE. £Y0OZEHE. B¥E BEIXILY— B

Energy. Water, Health, Biodiversity, Agriculture, Renewable Energy. Transportation
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ZMRA
EEROBETY A BH w1

(Advanced Architectural Acoustics and Lighting Design)

BHER A BIF / Noriko OKAMOTO / BEFH 1 2 258

/Instructor

BIBER By 28 {y 21 138 RERRE EE A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

PRS- A#H 51T DRE FEEE
KO3 - IERE I O [FRETT 4 CRU XEET Y VT 2B EIE HEEIEET 5.
frRE I @ |FEset BRI CREY AREEAET R ST S,
BE - YT - R il
V-1

B - R - v
RO BEE O FE 4 POmE -
== Al “iﬁ—' - = =
KL, 1 ~ITHIET AEEEHES ARSI H BRENIE, BA—20N Y $25 hvy JEEERL TS, B HDRRT A AR
RIS { L0 - ALADFEL, FHE L PS5 AR ORSEIEE S 1~ 20h 25 Ly I CHIEL T B L,

REDOBE /Course Description
AEROF¥E TR, T REREFECHELT, FTEOEE. E4A5HE., EHCHRERENE, —BRELPBFHREEYCS T2RIRBDERE
FHE. ERECHEAFTEICOVTHERNICERL, FLEFREOII1IL—2aVFEEBBIBDENENERETHD, B¥ TR, KREFH
BHICEL T, REEOMEEFE. BR- BS. 8k, BHACODVWTERAL, BHFE I1L—23>0RE2HRY. JEBREIARETE
DHBEFENOEETHS,

In the first half, the acoustical / vibrational environmental planning are lectured as follows; the aim of the plan, basic plan,
wide area propagation and environment plan, the prevention of noise and vibration in the general and special building and
environment plan, acoustical environment and a disaster prevention systematically, and also learn the acoustical
simulation technique.By the latter half, the lighting environmental planning is lectured as follows; the evaluation and the
planning of the visual space, the sunshine / sunlight, lighting, and impose a problem of the lighting simulation.

HHRIE [Textbooks

BHERRENEERA T,

To be distributed some lecture document appropriately
SEEREEFEEICIE O) /References ( Available in the library: O )

BEBNT .
Will be introduced during the lecture appropriately
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e~ S BNV D gz e it g S ZA
5 ERDRBETH A 450
(Advanced Architectural Acoustics and Lighting Design)

BB WA /Class schedules and Contents
1 HAAEUR
2 ERFTEFEN): FTEBEE. EOFORKE
3 ERFEFE(2) : BEFE
4 ERJTEFHEE): FESH
5 FERRET(1) : FEHH
6
7
8

TEREQ)  EROKE
FERO)  RERFHHE
¥- RBRBEHE() : FTEBZ. KR, XREHE
9 X HREHEQQ) : RREBEHE., BARGHE
10 % RREHEG) : REBBHLKE, FRCTM
11 BB Z1L—>32(1)  REHHA
12 BAFTES 1L —>3 (2 : HRZEEOKRE
13 BEAFTES S 2L —>3>@3) XR- BRASENERE
14 BAHEBE>Z1L—>3>@): 7LEER
15 EERBEREK BT

1 Guidance

2 Room acoustical planning (1) / design target, design of room shape

3 Room acoustical planning (2) / planning of reverberation

4 Room acoustical planning (3) / case study

5 Acoustical design (1) / explaining of subjects

6 Acoustical design (2) / design of room shape

7 Acoustical design (3) / calculation of reverberation time

8 Visual environmental planning (1) / goal, lighting source, light planning
9 Visual environmental planning (2) / visual planning, lighting equipments

10 Visual environmental planning (3) / environmental lighting and lighting pollution, estimate and assessment
11 Lighting simulation (1) / explaining of subject

12 Lighting simulation (2) / study on subjective space

13 Lighting simulation (3) / selecting of lighting source and equipments

14 Lighting simulation (4) / preparing for presentation

15 Presentation

RABFTM DAL /Assessment Method
EERTRE 50%
IREASTE R 50%
Work on acoustical design 50%
Work on lighting design 50%

Ep- ERZFEDORNE /Preparation and Review
EEEChIEEBEOFEL., RENBOEZTETS &,
Students are encouraged to make a preparation and a review for the lecture.
B LDEE /Remarks

BREPARRICHTZIZFHDLARILTOELRSHEEZEE BERLTHIE,

It is necessary to confirm and understand the basic matter at the department level about the acoustics and the lighting.
BERBA Ry T T, BERNIH. RERFIHOTEEZH258E. FEREZBLTHIENERLL,
Students are required to participate this class for training the field of the architectural design and the building equipments

in the course of "Architectural Internship".

HEENSOXYE— /Message from the Instructor
FEXNDEEZEATORREEROBEEZ THEMR FHRILEHDIE,

Students are encouraged to understand enough the relation between the phenomenon and the theory on the acoustics
and the lighting in the architectural space.

F—J— R /Keywords
BEZTE RBAE

Architectural Acoustics, Lighting Planning
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ZMRA
B ERORET YA BH ans

(Advanced Thermal and Air Environmental Design)

BHER BA 5% /Yasuyuki SHIRAISHI / BEFH' 1 %R (19~ ), 88 B/ YUiRYU/BEFTH A ER
/Instructor (19~)

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS PR AHICBIT 2880 (FPEIMETRICHICFIT S84 | . FEEE

/ Competence Defined in “Diploma Policy”™ (Competence Students Attain hy Course Completion), Specific Targets in Focus

SRS A bl SjEEE
0t - 327 [ | & [RERBOESEBORAMS = 7L T 58P FIREIEET 5.
e I | @ [REBBUERERE =67 AREAEROREN - TATE T AENE 115,
BE - 10 - & I | O [BREE0 Tas N aeE PR e mRT 2700 EE. $RNESITHT 2.
=1
R - R - v | A PEBRUTRAREURLIER  BEOLBE. TN5EHT AT SRIEOREBI L (T
PN
KGO BIEE O 8 A vriE o
1, [-ICH5T 22HHE5HHIChIA80I2. Ba—R0N Y 2547y TEERL T AL, HEZRDRRT T A 5

HERETT A O RALADEEIL. BB EFUES ARSI TARENORESEE I - A0 U F a5 Ly TTHEFEL TOIES .

REDOHE /Course Description

AEZRG  BETEAACSTI2VEEROS>EHICALERICEBL , ThSOYENEGRROERE  RETHOSENRERMEZFXHZ
ALICETZEMAZBOBEBEZENELTVS, BREEZE , ERREZAANELET S,
F 7, IAQ ( Indoor Air Quality ) , IEQ ( Indoor Environmental Quality ) (2D WV THRENBERT 5,

This course aims at improving students' understanding about physics of the various physical phenomena of architectural
indoor and outdoor space, especially about heat and air as physical elements. Furthermore, it also aims to help students
acquire technical knowledge about the mechanism for forming and maintaining an architectural and urban environment.
Professors Ryu and Shiraishi will give lectures on thermal and air environment, respectively. Professor Ito, as a special
lecturer, will give lectures on IAQ ( Indoor Air Quality ) and IEQ ( Indoor Environmental Quality ) .

HBE /Textbooks

BEFUYRNEBRNST S,

Some printed materials are distrebuted in the class.
SEZEREEHEEICIF O) /References ( Available in the library: O )

CFDIC &2 EE- BHORERTIF/NLEAZ/RERZFL RS
Computational Environment Design for Indoor and Outdoor Climates/Shuzo Murakami/University of Tokyo Press
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EMRE
BLERORETT A BH ase

(Advanced Thermal and Air Environmental Design)

BB WA /Class schedules and Contents
18 EBEZEBICSTD2HREER (HBH)
2B ZERIRIKO ( CFDMBTHER )
3B ZERIREO (CFDORMEERT)
4B ZEREREQ (RAEBHOEBEFERN)
5@ ZRIREO (AREER)
6B ZERIREO (HFEAOBERIL)
78 ZERIREE (CFDICL3EHERE , ZRIRENR)
8E ZREHEQD (IAQ, EAQ)
9l AREO (ENHREFREEBS )
10 BIREQ (FEFRLE1 )
118 BIREQ (FEFEHREE2)
126 BIIRFEO ( H5. REOEEKL )
13 BHIRFEG ( BFETE- HIIRFEOTFRFME)
14 BIIRFEE (RAREBHES RVOLEOKRTE)
158 FEob

Thermal and Air Environment in Architectural Space, Course Overview

Air Environment 1, Overview of CFD Analysis

Air Environment 2, Characteristics of CFD Analysis

Air Environment 3, Govering Equations of Fluid

Air Environment 4, Laminar Flow and Turbulent Flow

Air Environment 5, Discretization of Equations

Air Environment 6, Various Indicies and Air Environment Design based on CFD Analysis
Air Environment 7, IAQ and EAQ

9 Thermal Environment 1, Mechanism of Thermal Environment

10 Thermal Environment 2, Non-Steady Heat Conduction(1)

11 Thermal Environment 3, Non-Steady Heat Conduction(2)

12 Thermal Environment 4, Solar Radiation and Window

13 Thermal Environment 5, Calculation of Heat Load and Estimation of Thermal Environment
14 Thermal Environment 6, Thermal Environmanetal Design and Review

15 Review

RIEFFM DA%  /Assessment Method
BB ERESN 20%
LAR—K 80%
Participation 20%
Papers 80%

O N OO WN =

Efl- BHRFZOAAE  /Preparation and Review

BROREERDIBILNSHNERNBD) SEENBRNBANED TR TBLSICBRAEEATVS, BEXTHEL T, BBZTV. BRERD.
HMBEBALFTVSESICLTTEL,
Attending class every week is crucial for enhancing your understanding and knowledge.

BiELDEE /Remarks

BEETT .

To be assigned in class.

BERBA Ry T T, BERNIH. RERFAIBHFOTEEZH2H58E. FEREZHBLTHIENERLL,

Students who have taken or plan on taiking internship courses in design and mechanical discipline are encouraged to enroll in this course.
HEENSOXYE— /Message from the Instructor

BETHICSTIRLEROBHRKOEBHEG , BEYNEIRMEPRECEARREEID LTERLRY LT, FERTTNSOERER
& BB (RRHEPRBRBL ) PRARTRITTTIEL,

Understanding of heat transfer and air transportation phenomena in architectural space is becoming more and more
important when considering the energy-saving performance and the comfortable indoor environment of a building. This
course aims to help you understand them and utilize what you learn in your future work (environmental planning and
mechanical design, etc.) and research.

F—7—R /Keywords
Air Environment , CFD Analysis , IAQ , Thermal Environment , Heat Load
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EMMA
BEIVIZTIDITZ9T4A Spaab

(Architectural Engineering Practice)

BHER & {E&/ Weijun GAO /| BETHA V%R (19~ ), 8 AZ/VYUjiRYU/BEFH A 2R (19~ )
/Instructor S ¥E/Keigo TSUDA/ BETH A V%5, BY¥ £/ Koji TAKASU | BSEFH 1 %% (19~ )

BA 3%/ Yasuyuki SHIRAISHI / BBEFH 1 %R (19~ ), HWF #I/Masae KIDO / BEF Y 1 2R
(19~)

Bl 4848 / Hiroki SUYAMA / BBEETH A > %8 (19~ ), MUMA  #3L / Hidehiro KOYAMADA / BS54
ER(19~)

R MEB / Kazuaki HOKI / BETH 1 2% (19~ ), R EAH / Shintaro ANDO / BETH 1 228
(19~)

BIEER By 28 {y 21 2% Hj RE¥ERRE EE 95 A

/Year /Credits /Semester /Class Format /Class

HNRAEEFEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI—R, BRENA AV ATALAD—R, BREERATLAOD—R, BH AT LAOD—R, &

ERTIISNDS FFRSAICHIT o880 (FEIMETRI CRISHIT 288 1 . FIiEEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FRIES HHICHBITEEED FEER
31 I O |BEICET 2B PRETEIEST A
Fae i A BRI CREY SERRER AT RN E SIS T4,
B3 - JHF - R il & [FREBICHVERE Z &0 o TRREIS&ThOEE, HETNESICHIT 5.
- W—-1 | @ &Lz —2aEII0Y, REERAT LEENERST 5.
-2 | @ |H&5R 500 ORI CE DL EREOS L ERETIENT ARIERERTAL 3157 4,

HE: A PE O:fE A PrRhE
B, I-lCREd 2R RS A BT A8ENIE. Ba—-20hUFa5 hvy FEHIL TS0,
HEHT Y  O—2ALAOEER. BB EFUESAHICE TEEENOREES - 20N U £ a5 Lv ey FTHEEL TS,

BT VTN EISOTAR

RENOHEHE /Course Description
BEOEEEE , BEBRNT B, MBEIZ RERBIATLABRERREI DSV J0FBICHEVT , LU EBRNKEZREEREL
, FREICK T A NEAE , FHRINE B, FRORK- SWRZEELU T, NIRNEREBERREIOERZRD, FHHHEFEEIHFICHS T
ZEEN RAEENERBCHBAOF—LAZERL TBYYEA, FHEXE, ZECECEAOEMAIFOXRMICEIZHRARRETD. &
B, AREF—BBETRBERERKRETH S,
ARENOEEZEEER., BEOZE, REZEOREME, EER. EIXLF—SFO0hHPSOEEEEEMNEICXELELRNENEES TSI L
CIN=TO= LBV THEELEHBILTEVILARILTREERLEDDCENTE, VWTLEVTF—2aVEIEEETEZIETH D,

This course aims at improving students' problem-solving abilities by tackling practical and complex problems in the
field of architectual engineering, such as building construction methods, structural analysis, building materials,
building services and environmental design.
This class is one of the authorized courses for first-class registered architect.

HBE /Textbooks
$BICHBEL &L, /No text is required for this course.

SEEREEREICIE O) [References ( Available in the library: O )
REFEEIETRT . /To be announced in class
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BETIDSZTIDITZ20T14R

(Architectural Engineering Practice)

BB WA /Class schedules and Contents

O~NOoO O WN =

. a A a aa©
a b wN -0

O N OO WN =

©

10
11
12
13
14
15

HAE VA, T—XEH, JIL—T5, &EPE
FT—XICETHIEHRINE, FHIRES
FBERAERBEHB (TO 1), FBHRFEL
PRERE (HERE)E1E
FBERAERBEAR (TND2 ). EBHRREL
FREMRERETR (TO3I )., FHERRED
PRERE (HERL)E2E
FeoH, BE, THRRES
TLEYT—2a v EE
BREOOTLEYT—23av (JIL=7")
BEORNAZE. FMINE
XERRER

T, TLEYTF—avER
FEQOTLEYT—23r (AAN)
RO HBIE

Guidance and forming study groups for subject No.1
Information gathering for each subject No.1
Surveying and research(1)

Interim report(1)

Surveying and research(2)

Surveying and research(3)

Interim report(2)

Work for conclusion and suggestion
Preparation for presentation

Presentation in subject No.1

Information gathering for individual subject No.2
Investigation of literature

Preparation for presentation

Presentation in subject No.2

Review

RIEFFM DA%  /Assessment Method
BB ERESN 10%
EBHRESE 20%
TLEYT—>3> 70%
Participation 10%
Reports 20%
Presentation 70%

Epi- E%FBOANAE  /Preparation and Review
FIEOEBEITS> &,

Review is necessary.

B LEDEE /Remarks

BT —NORE, BEMRSE, ATP1-I)EELEBLEOAEMHICERSN TV, AREDVDZFB LS > TE, BEEK( 52—
DIV TEBIBIBENERLL,

The selections of concrete subject, the methods of investigation and the detailed scheduling are entrusted to the
independency of stutents.The students who wish to take this class should enrol the course of "Architectural Internship".

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

BEOCEEEE  BEEN- R MBEIZ  RERFATAL, BRIV ZTY

82/ 107

EMBE
BEFYA



EMBE

CEREREHHTYA a2

(Low Carbon Architecture and Urban Design)

HYER 8@ 5%/ Hiroatsu FUKUDA | BEEFH A V%R (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIRSNS PUESAHICHITL8EN FEMETRICHICHITS8END | . FIEEE

/ Competence Defined in “Diploma Palicy”™ (Competence Students Attain by Course Completion), Specific Targets in Focus

SRS 311251 HEEN S0

A0 - TR I | O |(EEmice BisL /@R UaiT -7 S T aE S8l Tt 5157 5.
b I | & |Bremmarhhal (iaar b7 — 5 F BRI £ o Ol RS i1 5,

o EEZILE BisL I-RRR U R SRR SHE AR TEL. FRELRETACLIiLY . 5%
RE A =R T | @ |n- 40 #nesicrite.
e e W=7 | O [BriomEpEtsl. SETEEhbo ricty. DRI T 2 B e E A h =T,
I i ) =

V-2 | O |SHFmmssaL. e 5o A0 EBIEe5T 5,

%O B{HE O M8 A prEE N R
$ 1, 1 |CHIST SRS SHTHIT B80T, BO—20H %15 Loy JHREIL T 2300, BORERENT /(i

WERET Y L O—ALAOFEEL. BB cFESAHICBITARENOMELFE - 20N U 2 T Lvw TTHEAL TS,

RENOPE /Course Description

¥, BERERBEOEFMRE, B¥EF, BRLAEVOVLERZEBHICHODIEFHIMRLTV, BREFFPBHTFH I 02HT, &
OLS ICERATRTERREEFTEORF N TONATVR2P 2ERTD, ERAKTRBECERIZ LT TEL, BTRFHRSEATRRICEE
TREDEREES,

In the first series of sessions we will deal with research on low carbon architecture, in the second series, we will search on sustainable urban
cities.We will learn how sustainable architecture or cities are designed and realized in actual fields, and understand the importance of planing a
unite of blocks or cities in addition to designing a sustainable building.

#HBIE [Textbooks
#IZkEL
none

SEEZREE®EICIF O) /References ( Available in the library: O )

1) Sustainable Architecture
2) HRER
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EMBE

CEREREHHTYA a2

(Low Carbon Architecture and Urban Design)

BB WA /Class schedules and Contents
1 HAERA

BREDNBETH A BHWET 1 ZHOE

BREMBETFTY A EHWE2 HOHE2

BREHBETY A BHHE3  BARA

BRELNBETH A BHIWET 4 MHE2

BRERBETY A EHIHRES BASH

BREMBETY A EHIHET6 BHEH2

BREREFH T 1 EHIHFE 1

9 ERERHEHTH A EHIWRE2

10 BEREBBHTFH A EBHHE3

11 BREEBHFH A EHHR 4

12 BRRERBHFHY A EHFHRES

13 BREBFBHTFH A EHHE6

14 BREEBHFH A EHHRT7

15 BES(TLESF—S 3> OERM)

oO~NOoO O, WN

1 Guidance

2 Low carbon architecture Case study 1: Inner city 1

3 Low carbon architecture Case study 2: Inner city 2

4 Low carbon architecture Case study 3: urban fringe studies 1
5 Low carbon architecture Case study 4: urban fringe studies 2
6 Low carbon architecture Case study 5: foreign cities 1

7 Low carbon architecture Case study 6: foreign cities 2

8 Low carbon cities Case study 1

9 Low carbon cities Case study 2

10 Low carbon cities Case study 3

11 Low carbon cities Case study 4

12 Low carbon cities Case study 5

13 Low carbon cities Case study 6

14 Low carbon cities Case study 7

15 Presentation

RAESHM D H3E  /Assessment Method

BEAOBENSM 5%, BE5%. FES10% Attendance and Collaboration of Lectures 20%
EHITERICN T B 5l 40% Evaluation of Case Study Research 40%
TLEY—> 3> Ol 40% Evaluation of Final Presentation 40%

EH- ERFEBEOHAZAR /Preparation and Review
EHC, FEINITHFAEZTITOIXENHYET,

You have to research on the subjects before attending the classes.

B LDEE /Remarks
EHIAERTIEF, URL, HEZHRELTEZL,

You have to clarify the source of the materials for your presentation, such as URL.
BERFBEETS L,
You need to prepare for a lecture.

HUELASOXYE— [Message from the Instructor
FENSEBREICHDIBHICHALERS, RBR. NEZET > THCEHRLET,
Gathering information on sustainable architecture and cities is very important and will be helpful to understand better the lectures.

F—J— R /Keywords

Rz #h EE ST
Low Carbon, Cities, Architecture, Buildings, Sustainability

83/ 107



EMBE
BE XT1T7E

ofS 5 BT

(Signal Analysis)

HYER Rih SEN / Seisuke KYOCH! / B AT LAIZER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE
RO - TERF I @ |[ESEHTICRAY SRR U B TR 1SS T 5.
Fag I O |{EERHTIEINEIERAE - A T« 7B AT LOEEHICAT 22 200 TE 5,
B - Jig - /IR il A |IESEEAICAIT BEREEEIERL. TORERETY J L TE R,
Rl - BEE - BE IV O |IEEEEICHT SAEERG, L VENERRET 28EhTL 2,

WS ME O:REE A PriE (=2
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, °E
BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
FASEIWESOME | B /| EREFOQEBICEABL TCAVShZEENEEEETERROTILIVAALR, EEL2REREERITTVS
o NEETW, FAPRLTAINZOEADTANENVVIZLBILNFL—NEERE, 7—VIEHROILETHDVI—TL Y NEBRE,
EEBITICE I 2RENEARERES,

Recently, fundamental theories and algorithms of signal analysis for digital signal acquisition, compression and transmission is rapidly growing.
This course focuses on the advanced techniques in the field of signal analysis, such as, multi-rate signal processing with filter banks (a set of
digital filters), wavelet transform (an extended version of Fourier transform) and so on.

[2EB&]
N L—FEBREBICLDBRBARI ML OELEFHBTE S,
2) T BBRAM EMENMRBEEBL T ALENY D ERHTES,
N T7ANEBNVERVI-EELEERKTESD,

[ Attainment targets]
1) Students explain about the change of frequency spectrum due to sampling rate change operations.
2) Students design filter banks according to perfect reconstruction condition and filter performance criteria.
3) Students implement practical signal processing applications by using filter banks.

HHRIE [Textbooks
B
No textbook

SEZEREEHEEICIF O) /References ( Available in the library: O )
INF AT 4 PEMOERDCT (BEIY 1 > Zi ) AP, CQEARY

Wavelets and Filter Banks. Wellesley-Cambridge Press
A Wavelet Tour of Signal Processing, Third Edition, Academic Press
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(Signal Analysis)

BB WA /Class schedules and Contents
1. A48 R
ERESABOER (7—VIEHR, BB, FA4ORILTIILE)
. 70v &% (DFT, DCT)
FoA=2ar AR—FKRL—3>
2BETAIINERND (B
BEITAINERN D (RRETE)
.OI—T7 LY NE#R
EE
9. MBEITZAIIEINVD (Part1: B )
10. MBEI 7 1 JLRIN D (Part2: 8&EHE)
M. 7ANENOD)TT AT
12.ZRT7AIINEIND (Part1 : 2RETFIX—232 |4 E—KRL—23aY)
13. BIRTL7 A IWNEINV D (Part2 : §&5H%)
14, 7140VEND 9I—7LYy NOBA, 7O9539%E
15. F&d

O~NO A WN

. Guidance

. Review of basic signal processing (Fourier transform, Z-transform, Digital filter)
. Block transform ( DFT. DCT )

. Decimation, Interpolation

. Two-channel filter banks

. Design of two-channel filter banks

. Wavelet transform

. Exercise

9. M-channel filter banks (Part 1: Theory)

10. M-channel filter banks (Part 2: Design)

11. Lifting factorization of filter banks

12. Multidimensional filter banks (Part 1: Theory)

13. Multidimensional filter banks (Part 2: Design)

14. Application of filter banks/wavelets, Programming exercise
15. Conclusion

RAESHM D H3E  /Assessment Method
EE. LR—HK50%
HERT ARN50%

0N OB WN =

Exercise, Report 50%
Exam 50%

E§l- BRFZOAAE  /Preparation and Review
EBEEChIEHEEOFEL, BENBOEBTETS &,
Students are required to prepare and review for each lecture.
B LEDEE /Remarks
BERH ERESABZZEEL VR EERRBELTERETS,.
Basic knowledge on linear algebra and signal processing is required, such as Fourier transform, FIR/IIR filters, convolution.

7O7 22T EMATLABTITS,
MATLAB is used for programming exercise.

BHEN,SOAYE— /Message from the Instructor
BENERIZVLO, BB 7OJ53I2706BZELUCEBHNICFEZEA L. BREZROTELL,
FEABRTRONBOELZREBEICEL CRSEE CEFTLEEZSRE LV,

Conceptual mathematical discussions will often appear in the course. For deep comprehension, students are expected to do a lot of practice
exercises and MATLAB programming. Those who want to study further contents, please see the references.

F—— R /Keywords
EenE, 74ILENVY, JTI—-T7L YK
Signal processing, Filter banks, Wavelet
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ofR B 15 AL IE BE XT 1 FRE

(Visual Information Processing)

BHER B HEZ / Masayuki SATO /1§ AT LAITEHR (19~ ), EH 58 / Yasuaki TAMADA / B> AT AL
/Instructor 8 (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |(RREERNIE AT S EEERE U Bl ST 1S5 T 2,
Fag O |REESRNIERGIEERAE - # T « 7HIEL AT LOFEsH AT & 2 0 TE &,
B - Jig - /IR A (REERNIE SR FREBEHRL,. TORRREERT C &0 TE 2,

=\ 85| =

BAL - B A O R T A AR, FL L S ERRT AEE D o,
O B{ME O FE L prHE ,
1, 1 CHITT AR5 HEHTH 1T AHAIT. BO— 200 a5 47y TEREIL TS, AR
SOBIE - o 4 FAEE— ALADRE 1 BHE SRS B - BT BEENORSEN S 1 — 2O U F 25 vy TR TS,

RENOPE /Course Description
ABORERCEITIMAEHEBCREBEZREITDLHOMBICAL T, BEORNEY VZBEA<SES  BEFWBEATITS . TREO
TERARNEZEZEICEYEEZRYD , NFEZHELTESV , ThIZBELT£ETHRTS .
To study recent topics on human and machine vision, every student should give a presentation about a chapter of designated textbooks in turn
and discussion about the topic among all attended students will follow.

FEBBEUTOESY)THS .
- ERERBECHIIZENHRBAZEREL  HATD N TES .
The goal is that all students understand the recent trends in research on human vision and image processing and explain about them cleary.

HBE /Textbooks
HE THREOE, (MEEBRXT 1 TERFE 2004)
BETOVE1—2ED3, (BREBERXT 1 7245 2006 )
BE THIZTEDABDIDL (BBEBAT 1 THELFE2011)
Visual Psychophysics, The Journal of the ITE, 2004
How does Computer-Vision Imitate Human-Vision with the Latest Techniques? The Journal of the ITE, 2006
3D that Everyone Understands, The Journal of the ITE, 2011

SEZEREEHEEICIF O) /References ( Available in the library: O )
PEE TEGEEOHE- RARIODHEFHEL (RBEBERXT 1 TEL552007/12)
Perception and Cognition of Car-Drivers, The Journal of the ITE, Dec., 2007
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o1 B 15 #in I

(Vi

sual Information Processing)

BB WA /Class schedules and Contents

1
2

o ~NOoO Ok~ W®W

9

10
11
12
13
14
15

O N OO WN =

©

10
11
12
13
14
15

HAEVA

AR fH#H o & AN DERE
REFROIE O HEHE
=i

BEEB O AR

SMAEAR

BB
N=F¥ILVTIFT4
xE

HORA
BHROBEEADRE
dveEai—aEa>oHER
FROIRTTARATLA
INAFA AN Y DS
RED

Guidance
Structure of the Eye and Visual Pathway
Neural Mechanisms of Visual Information Processing
Color Vision
Visualization of Human Brain Activity
Stereopsis and Space Perception
Motion Perception
Virtual Reality
Attentional Influences on Visual Sensitivity
Face Recognition
Human and Machine Vision
Basics of Computer Vision
Future Three-Dimensional Display
Biometrics Authentication
Conclusion

RIEFFM DA%  /Assessment Method
BEAOSMOESLV 100%
Participation in the discussion 100%

ER- BRZBOANAE  /Preparation and Review
ERER

BERXOHZBETILEENERERARIERED LR ERETS .

Report should be submitted bia email before the class.

E ¥ ko
BREVICEBICB e BEKEE2 L EIZDVWTEHLLLAXRS .
Participants should study further reflecting the discussion during the class.

BiEEDEE /Remarks

BHELUADZBELENICTFANCI<BZBLTIHBLKIEN RSN IXTOEZBLEGBERXOIYBETIIZRENEREERAR
BREOLELR—PERUETIENBBH/ TSNS .

All students should read the chapter of the textbook and send report before the class.

BHEASOXAY -

F<EfFELT, BEHICHKELTSLEZ L.,
Please participate in the discussion actively.

F—"— R /Keywords

/Message from the Instructor
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oE{GinIE BE X5 TR

(Image Processing)

HYER B[ IEX: / Masahiro OKUDA / B8R AT LT ER (19~ ), KkJE 1EE / Masaaki NAGAHARA / IREBEH T
/Instructor WRrr

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |ESNIE CRA Y SRR U B TR SIS T 5.

Fag I O | ESAMIBEIE RS - A T« P AT LOEEHIEAT 2 2 2N TE B,
B - Jig - /IR il A |EHSRAIE CRAT SEREEEIRR L. TORRREE TS J&TE S,

Rl - BEE - BE IV O |EfSMIE ST SAEERG, WL VENERRET BT 2.

WS ME O:REE A PriE (e e
1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,
BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description
BERCRILFATAT ATIL—23200LOOEGRE, EEAEBRFIVEI—FZEMIOVTES, BEOBZEE, 711K
VU, EOERBEMASEFAZAREEZETF TVI2EGEAEMETEEE TS,
IEBEEFUATOEY THB,
- EEAE. BEGLBICXERBEOMBESIZOHD
- BELEBICHEITERABRVUEMAREEET S,
- EEREBEOEREMOER
- BENT7O—-F2 AV EEGRLEOER
- PLOVXLREREDDES

Obijectives are to introduce computer technology for multimedia integration including image processing and signal processing. The advanced
topics as well as fundamental concepts are trained in lectures such as color spaces, filters, and image restoration.

HHRIE [Textbooks
#%IZ&L n/a

SEEREEREICE O) [References ( Available in the library: O )
EnTEHABMATLAB-EIM AY —)LT v & EE
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oE{GinIE BE X7 4 TRE

(Image Processing)

BB WA /Class schedules and Contents

1 i

2 BEABOER

3 BROER

4 EEREQOER (DFT, 427U, AD- DAZH )
5 F4IRINTAIINEDOEE

6 ERLEQCER (71)L%)

7 74 20OTHRER

8 BNAFEEZAVLEGLE

9 O TS

10 MBECICED <EHRRE (L2ERMLIC &2 EHET)
1M 709222 0&E

12 NBBLICES<EBLE (L1EALIC & 2 ERET)
13 7O 0EE

14 HEES

15 F&d

Introduction

First course in linear algebra

First course in Probability theory

First course in Signal processing (DFT, sampling theory, ADC)

Review on digital filters

Fundamental image processing (filters)

Matrix representation by using matrices

Image processing based on least squares method

Programming exercise

10 Image processing based on convex optimization (Image Restoration by L2 regularization)
11 Programming exercise

12 Image processing based on convex optimization (Image Restoration by L1 regularization)
13 Programming exercise

14 Final exercise

15 Review

RIEFFM DA%  /Assessment Method
4850% Exam 50%
L7R—K30% Assignments30%
BECBTIHREKR. WS MNE 20% Discussion 20%

O N OO WN =

©

Ep- ERZFEDORNE /Preparation and Review

BREDCTIERNZEREICSH - BSRFFETS52&,

Students are supposed to conduct preparation and review based on the materials shown during class.
B LDEE /Remarks

Z7OY 23XV JEMATLABE CTITD We use C and MATLAB for programming exercise
BETRRTAIMATLABYOY Z AL DV TRBEREMEETS L
Students are supposed to learn MATLAB program given in the lecture by themselves after the class.

BERNICRSULBRICSNTS L, BRBACREZHL, 59BERRLTE55,
The students are supposed to participate discussion. Assignments are given to some of the students and they make a few minute presentation in
every class.

HUELASOXYE— [Message from the Instructor

BENT7O0-—FeRAVEESLEOEREZZSF, BRLEZEMELBEVRELCELHICEIHBTH S,
Fundamental image processing based on mathematical approaches are introduced, which will be beneficial to students who do not major in
images.

F—7—R /Keywords
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EMBE

V78 3dAvEA—FT12YT BE XFATmE
(Soft Computing)
HYER ® A &z / Takayuki FURUZUKI / SEE Eh5EET
/Instructor
BIBER B 28 {1 5 2% Hj RERRE B A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

EFRTIFONS [FRIESHHICHBITERED FEMETRICHICSMTERED) 1 . FEEE

/ Conpetence Defined in “Diploma Policy” (Competence Students &ttain by Course Completion), Specific Targets in Focus

FRATS AHICHI TS EE TEBE
O - FERE I @& W7 a3t a—T g O S E PR PR s R SIS T &
Frag I O W F Ve =T g OEITEERY AT L0 CEHT 22 A TE S,
BE - e - £1 il AT EAVE =T 4 LOICRAT SERREE R . TOBRAEETRT CEDTES,
R - EEN - BEE I O VP A a—T 1 LYY SREERD, AL L EIERRET SEETEL D,

HO:E HE O:EE A eriEE
B, ISR 2PMESAHICOITDEE01E. BOI—20N U+ a5 L7y TERIL TS,
HIERTFRERLAOFEEL, #E & PR A c B T2 hOMEEFER - 20N a5 LV JTHIEL TS,

BENOME /Course Description

PRl e R Bt L}

FLUWERREARE L TERBZATTWAY I RNIVEI-—FTAVIEMTHRZ Z21—FINRY ND—Y, F7D42 AT A, BEHTILT
DALIDOVWTERTS, CchSOBRMBEYEEDRELTESNEENOTHY, HBRERS , METNBCELL>TERIRIENLER
MICE2 TV, XBBETR, COID2OHM,. HILZ1—FIRY NI—VZRBROABERABNSFETS, 3DDOHMOGHEER
LLVERERZEHL, MBEOERNMLFEERICOH2 L 2EERARLET S,

This course aims to understand Soft Computing including neural networks, fuzzy systems and genetic algorithms. Soft Computing is a new kind of
information processing technologies learned from living things. In the course, those technologies are introduced in an easy-understanding way.
Especially for neural networks, the motivation, the network structure and the learning algorithm are explained from the basic in details.

#HBIE [Textbooks

BZEFX, "ZTa—0O- 7724 BEHTILIVAL, |, EERE, 1994

SEEREEEEICIE O) /References ( Available in the library: O )
L. Fausett, Fundamentals of Neural Networks: Architectures, Algorithms, and Applications, Prentice-Hall, Inc., New Jersey, 1994
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V78 3B —FT1>20 BE- X571 TaE

(Soft Computing)

BB WA /Class schedules and Contents
1 £YH S ZA EHA
TP BHRER
TPOA R AT A
BEEHNT7ILIVXA
HEZ1—=FNRYRNDT=0 () INAAZ21—=FI)LFY ~hD—7]
ReZ1—ZIIFxy D=2 0) [Z2—0O>FFI]
B—a1—-F)xvY
8 ZEN—t7 O () [BP7IOVXA]
9 ZEN—t7 MO () [R%E]
10 ZEN—t7 MO () [BFF&/MERIRE]
11 ZBN—t7 0O (V) [[BFEHE]
12 Y R—KRYVE—I> >
13 Z1—FJILFRY ND—DERBEE () RBXY ND—0
14 Z1—FJ)ILFY NID—DERBEE (INREBEE
15 F&d

NOoO O WN

Technologies learned from living things

Fuzzy theory introduction

Fuzzy inference system

Genetic algorithms

Brain and neural network (l) [Biological Neural Network]
Brain and neuarl network (Il) [Neuron Model]

Simple neural networks

Multilayer perceptron (1) [BP Algorithm]

9 Multilayer perceptron (I1) [Implementation]

10 Multilayer perceptron (lll) [Local minimum problem]

11 Multilayer perceptron (IV) [Overfitting problem]

12 Support Vector Machine

13 Neural network and deep learning (I) [Deep network]
14 Neural network and deep learning (1) [Deep learning]
15 Summary

O N OO WN =

RIEFFM D FEE  /Assessment Method
BEOFBEADEY & / Attitude of participation 15%
T8 8 / Homework 15%
L 7R— K / Report 20%
B #& 5B / Final examination 50%
Ep- ERZFEDORNE /Preparation and Review
BEREOCHICEEONBZETFEL.,. BREOZICBEHBZETV. REOARTERETSZ &,
It is required to preview before each class, and review and practice after each class.
B LDEE /Remarks
RN INUY OZARE, HOOEREELBL VDL,
It is desirable to have good knowledge of vector and matrix algebra, as well as differentiation.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
Z1-JINRYRND=D, TTIDA AT A, BEHTILI) X L/Neural network, Fuzzy system, Genetic algorithm
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(Network Architecture)

BHER HH &=/ Hiroyuki KOGA / B8 AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |Fv P07 —FTIOT ¢ |TRAT BRI R U B IR 5.
Fag O |Fy P97k FOF LN EEEAGE - H T 4 FRIRL AT LDEETICIERT 22 LA TE R,
BE - g - &98 ARy FI—OF—FFOF ¢ | T BFEBEETRL. TORRREETRT CEATE S,

=\ 85| =

BIL - AR - REE O |hw FI—97—%F5F | AT BABERD, UL EHEMRET 2EAED D,
HE B PhE O:EhE A DS PO
51, [-|THEd 2EAHES A c BT B8A12, BI—20H %2587y TEERL TR, Y T
HORIE - # F 4 TIEEO - AL OREIT, R S EAE S T BT BRI ORSENESE 0 — 20N U % 25 vy J TR (< FEE L,

RENOPE /Course Description
A=Y N EBBBEICAAEhDIY ND—VOBERBREEZT —FTU0F Y OBERID SERWICES . B2, XY NDO—0FIEEMIC
ERZEYET , BETFTI/ILPESE7ORNIL , BEREHHEEICODVTHERTS . 51, KERRY ND—OT7—FFI0Fv®XYy ND—070
JZZVJBY) LT TEBZERD , XY NI—V L THEBBERS AT LZRATEDHIOBZEZEEETS .

In this course, students systematically learn function structure of computer networks used for information
communications such as the Internet from a viewpoint of network architecture. This course provides basic components of
network architecture including layer model, communication protocol, and routing technology. It also covers advanced
network architecture and network programming. The goal of this course is to enable students to acquire basic skills to
design information systems on computer networks.

HRBE /Textbooks

Lecture materials

SEEREEREICE O) [References ( Available in the library: O )
FoRU1I— S ZRUNVLE , KEFSR "IE1—2%Y NTJ—2 4 BEBPH , 20035

Andrew S. Tanenbaum, Computer Networks, Prentice Hall, 2002.
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(Network Architecture)

BB WA /Class schedules and Contents

1 #H

2 BEEEFIL

3 YERE F—2UVIE

4 XYRID—=UE (1) [BEEFII]

5 XYRND—UB (2) [ZEH4]

6 XYKND—UE (3) [BEZ7ORIL]
7 RSUAR—REB (1) [BEEFIL]

8 RZVAR—KEB(2) [BEZFONIL]

9 FTU—>avE

10 KRRY ND—OF—FFIF ¥

11 F1EASEI0EOEBCPREHE

12 XY RND—=o709ZZ29 (1) [VT Y RAPI]
13 XYy hO—=o700923224 (2) [BE7OK3)L]
14 ZYND—o7095229(3) EE]

15 F&o

Overview

Layer Model

Physical and Data Link Layers

Network Layer 1 [Communication Model]
Network Layer 2 [Routing Technology]
Network Layer 3 [Communication Protocol]
Transport Layer 1 [Communication Model]
Transport Layer 2 [Communication Protocol]
9 Application Layer

10 Advanced Network Architecture

11 Review & Mid-term Examination

12 Network Programming 1 [Socket API]

13 Network Programming 2 [Communication Protocol]
14 Network Programming 3 [Exercise]

15 Final Review

RAESHM D H3E  /Assessment Method

H B 50%
LR—k 50%

O N OO WN =

Mid-term Examination 50%
Report 50%

E§l- BRFZOAAE  /Preparation and Review
REFTICHEREHICEZBLTHBL L.
Students should read assigned lecture materials before class.
B LDEE /Remarks
C7OVZZJ#BEBLTVBEEMIBELET .
This course supposes C programming skills.
HYENSOXYHE— [Message from the Instructor
BEICFAAETATVRIOEI—2ZXY ND—V0BERBZXY ND—07OJ 307 0EREREL TRSEHLTHRLL .
| believe that this course will help students to understand operation principle of computer networks through network programming.
F—7—R /Keywords
WEEFIIL ,EE7OK3JL, TCPIP

Layer Model, Communication Protocol, TCP/IP
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(Mobile Communications Systems)

BHER #IE BBiE / Akihiro KAJIWARA / B3RS AT ATER (19~)

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |EFEmE(CRY SRR U B R 1SS T 5.
Fag O |EERRISEINEIERAS - A T« PIIBEL AT LOESHICHAT 22 200 TE 5,
B - Jig - /IR A (BENRIEICRIY BEREEEIERL. TOREETYT JLHTE R,

=\ 85| =

AL, - AR - BT O |[IBERISICRET 2R ERD, WU EHERRET 2EAMEL O,
H@: B BHE O:BHE A: POEE S
1, I-|Crd 2SS AscBIT28E01E. BO— 200 UF25 L7y TEREL T RS, e

SRS - # T g TR D — ALSMOSEE I, BB S PR A LS AR OMENEFE - A0 D U F a5 v v J THERAL T < fEE b,

¥0OME /Course Description

ASK®PSKBZ EDRERMAET 7 WBEARNOERFES LR ERFEEEOERBERICOVTEBL L, BEERERCPEREEZBLT
BOHRAGEEOREXEAERI B EEZEMR TS, AFFEELANCEFTEFE S LETHVSNTVSIN INILEUEFE X OFDM , UNBE ENDEFH OB
BEM , BLROCVINKERAVLITSYXERAL-F HMZ2BE TS, 586, BREROT0%ZFEBRETS,

This class is designed for the student who is already familiar with communication engineering thory in undergraduate course. Prior to
understanding the mobile communication systems, the technical concepts such as probability, communication thory and basic electromagnetics
are reviewed. Next the student understands the mobile communication engineering issues by the emperical seminar and discussions. Also curent
topics of wireless LAN and mobile phones such as CDMA and OFDM technologies can be understood including vehiculat radar technologies.The
students must attain more than 70 % of the score for the semester test.

##E /Textbooks

MEEAR MR (1~4E )

"Communications systems_ for undergraduate student
N 9-% {/MEAHER (5~14H )
Privately Power-Point presentation materials

ZEREBERBICE O) /References ( Available in the library: O )

TERIVAVYLAT U AHM JOF#
THigh Speed Wireless Access Technologiess Coronasha

stE- WA /Class schedules and Contents

E
1 BBBEFIATAOBE (1 Intorduction to mobile communication systems )

2 EFEREEMR (2 Mobile radio channels )

3 TyABEEREM1 (3 Digital communications fundamentals 1 - ASK and FSK - )

4 TYAUBEEME2 (4 Digital communications fundamentals 2 - PSK and QAM - )

5 JI-7 49 &g (5 Fading channel )

6 JI-TAVY REHEM 1 - T8 AN =574 - ( 6 Anti-fading technologies 1 - Antenna diversity - )
7 7I-T AU M2 - ZEFAR - (7 Anti-fading technologies 2 - Modulation schemes - )
8 JI-F AUy REHMI - E5E - (8 Anti-fading technology 3 - Signal processing - )

9 JEBEEE (9 Exercise and review )

10 AN JMVIEBUBIE ECDMA (10 Spread spectrum & CDMA technologies )

11 EXERHEZET (OFDM) (11 Orthgonal frequency division multiple technologies )

12 AIEBMEREMBFESHEM (12 Short distance High speed communications )

13 ERN-78M (13 Wireless network systems )

14 FTROYEM (14 Wireless sensors )

15 EZBEFXRE® (15 Exercize and conclusions )

EEME D BE  /Assessment Method
BKRERER 50% , LAR—bB 50%

Semester exam 50%, reports 50%
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o _ =mRA
o EIRE BE X7 TRE

(Mobile Communications Systems)

Epi- BE%FBOANAE  /Preparation and Review

FEHTE- L TEBEANL EEBLTH L,
This class is designed for the student familiar with communication engineering theory in undergraduate course.

B LEDEE /Remarks

2BALEDOEHBEN BV EHARBROZHRT,
10 classes ( 2/3) presense at least required.

HYELASOXYE— [Message from the Instructor

F—"— R /Keywords
TTRIEE , BRBEE

Digital communications, Wireless Communications
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oFHRBIS R

(Information and Communication Theory)

BYEER

/Instru

RIEFIR

/Year

ctor

B
/Credits

NRALEE

/Year of School Entrance

RNREH

/Depa

rtment

ER B8/ Satoshi UEHARA / 58> AT LATER (19~ )

EMBE
BE XT1T7E

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

“Diploma Palicy™ {Competence Students Attain by Course Completion), Specific Targets in Focus

FAES HHICHIT S8 PhERE
£ - TERR I @ |1E3R & TF5 OSSR CRIT SETEE0EN U T O 55T 2.
AR I O |ERE TS OISR EEIRAE - A T « TR AT LOSEHIEHT A EHTE S,
B - iR - w/1R il A 1SR & TS ORI CE I T HEREEESRL . TOREEETT Z 40 TEF B,
Ra. - EEE - fEE I O |13R & TF S OIEERI SR AR RS, L W RINERET 28D D,
X@ DE 5%115 O BhHE A ‘Pf_bﬁﬁii ~ i ) SRR S
#® 1, I-ICHET 2FMESAHICHITEERE. B —200 ) Fa5 47w FEHEIL TS,

BOR1E - A T 4 FAIED-RLIAOEL L. HE CFuESBHICBIT A NOMEEE - 20 UL 2 F L TTHERL TS,

RENOPE /Course Description

TADRINBEBROBEPLEOBRICEUZEVICHLT, TORBPITEZENELTHSZEAVD LR, BEPREOEELOBRREYXED
MLERZEHNDEELFRTHD, T, DR EZENETIBEHRREFASHLEEELHFSILO—DOTHBD, COLSBEHFSLEARILL LE
WERIOVWT, BREBIRBFELEDETES., FREGHTR. RBEFZAVIRESAETNIFSORNEIEAELT S,

This course deals with the fundamentals of information and coding theory. Topics include mathematical definition and properties of information,
data compression, error correcting code and pseudorandom sequence for communication systems.

HRE

/Textbooks

B & #} / No assigned textbook

SEEZREE®EICIE O) /References ( Available in the library: O )
E7EHEEYS

O=)J

OSHEH

|- HE- SHF
TRSER

TR SEMa
BEFREREEHS

19904

19734
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oFHRBIS R

(Information and Communication Theory)

RESTE- WA  /Class schedules and Contents
1 14X A
2 RBEF0ER
3 AR
4 HEORERL
5 BOELBRT
6 BELELBRTS O M E
7 BEOLH OELELHERY
8 BSNLHNELEKRS
9 I5A
101EHEL T MOE—
11 BEHRRFSL
12 BERFESIL
13 WEIRFS
14 BEHAKFFS
15FED
1 Introduction to sets and functions
Fundamental theorem of algebra
Galois field
Bases and fast calculation methods over Galois field
Pseudo random sequences
Evaluation for randomness
Pseudo random sequences for communications
Pseudo random sequences for cryptosystems
9 Applications
10 Entropy
11 Source coding
12 Channel coding
13 Cyclic codes
14 Convolutional codes
15 Final review

RIEME D 5%  /Assessment Method
L 7R— K / Reports 40%
H#K 5% E& / Examination 60%

Epi- E%FBOANAE  /Preparation and Review
AIEOEBAREETLTHZE .
Before each class, review the previous lecture's notes.

B LEDEE /Remarks
TREAKE, & TBEHE, 28ELTHBL L.

oO~NOoO O~ WDN

Students are required to have learned linear algebra and discrete mathematics.

HYENSOXYHE— [Message from the Instructor
BYUFTERSPT—2EMCLDHFESRETEFE 2O L TI2HR L HBEEHEP
RESHEERIZTZVIRYIREZZADOTRHEL, FEOBHBEFS EEEEEZELER LTIEEL,

BfE

EMBE
- XFA TR

RETFNAATERAETIATVET, COFTEAENZIHSEH

Codes used for error detection and error correction are techniques that enable reliable delivery of digital data over unreliable communication

channels. Students are expected to understand such techniques and apply them to their own research field.

F—7—R /Keywords

EHER, SRR , ARZF  ARE, FREFSL, RYFTEFS

Information theory, Coding theory, algebraic, Galois field, Source cording, Error correcting code
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EMBE

O/\"Q—)%?‘Eﬁmﬁﬁ BE XT4ThE

(Applied Pattern Recognition)

HEER il 4%/ Yasushi YAMAZAKI / 38> AT LITER (19~ )

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ (M8 — AT TR LB RE UBl TSR 1S T 2,
Fag O | a— AT R TERAIE - A T 4 THIEL AT LOEEEHCIEAT & 2 N TE &,
BE - g - &98 A2 — AR CRAT ARRRER KL, TOEFRIEETT Co0TEL,

=\ 85| =

M - B85 B O |8 — 50 CRET L A0EE D, L LI EMRET 288 E Y O,

KGR O:BhE Ac: peEE RYS—
1, 1--ICRET 2FMESAFICEIT5E01L, Ba—200UF 1547w FEEIL TS, BRI
BGR1E - ¥ 7 4 FHIED -2 LAOEE . BB RS AHICEIrREEhOMEMTE - AU FaS Lhv s TTHIL TS,

RENOPE /Course Description
NE—REBEMA TZLEORLBBEICEDLSICHAENATVRNICODOVWTERIZ I ZBEEL , NIV REEMERALLEEFR
BEMP L FREBEMEORREREICOVTET TS . BROFEE , \X—REBERECRIZERAN AT 7O—FICOVWTEETS . &
HiF ,NE—URBEMERNAL CEFREBEMN , XERBBEMOEENFELCOVTERITDELEEIC , BEF , N2—RBEMOBEHREF
AVTARFANOBABlELTEEENTVBINAAX NI Y VRAEMICOVTERERDD . FEROIZEEZRFIUTOESY) THS .
ANV RBOERRNEEZXFZERL , BAEK , RIAREERICOVTIHHATEDENTES .
c NE—UREBREMNIRHETEDESIZFAAETATVZINICOVWT , BEEFlEEFT THETDIENTES .

This course introduces students to the recent trends and issues in pattern-recognition-based applications, such as speech and character
recognition systems. In the first part, we provide some fundamental approaches to pattern recognition issues. In the second part, we introduce how
to design the speech and character recognition systems. Also, we introduce a biometric recognition technology which is recently focused as a
promising application to information security issues. The course goals are as follows:

- Understanding the basic approach of statistical pattern recognition and enabling to explain the discriminant function and Bayesian decision
theory

- Enabling to explain some examples of the utilization of the pattern recognition technologies in the real world

HHKIE [Textbooks
BILEELEY , BROBEENER AT S .
To be distributed in class

SEZEREEFEEICIE O) /References ( Available in the library: O )
BEPICEERBNTS .

To be announced in class
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EMBE

O/\"Q—)%’&?ﬁ%ﬁﬁﬁﬁ BE XT4ThE

(Applied Pattern Recognition)

BB WA /Class schedules and Contents

1 ﬁnlﬂ]

2 BERIBEBOEET [#iH]

3 ABIEBOEE [REEEEK]

4 BRBHBOFFN [Z2—-FILFRY NT—7T]

5 EBIEBKOEETIV (_:L —JILRY ND—UDEE]
6 NRAXREER (B

7 RAKREERI (Eﬁ&ﬁkﬂ?%%ﬂlﬁﬁﬁl

8 RBHEEOEH

9 BFERE [#H]

10 EFWU?&” [ ﬁ*ﬁ’iﬁ]

11 FERBIN [BATI/ILOT7EFIL]

12 NFREB [(#H, FE7)LIVAAL]

13 NAAXKNUY UFREL [BR]

14 NAAARNDY OB [BETIILAVXLESH]
15 SAKNEY Y

Introduction

Discriminant function design | [Introduction]

Discriminant function design Il [Linear discriminant function]
Discriminant function design Ill  [Neural networks]

Discriminant function design IV [Learning algorithms for neural networks]
Bayesian decision theory | [Introduction]

Bayesian decision theory Il [Discriminant functions for the normal density]
Transformation of feature space

9 Speech recognition | [Introduction]

10 Speech recognition Il [Speech analysis]

11 Speech recognition Ill [HMM]

12 Character recognition [Introduction, Algorithms]

13 Biometric recognition | [Introduction]

14 Biometric recognition Il [Algorithms and applications]

15 Advanced topics

RAESHM D H3E  /Assessment Method

BENSRESMN : 20%
LAR—K :80%

O N OO WN =

Participation : 20%
Final paper : 80%
E§l- BRFZOAAE  /Preparation and Review

BE , BHRFBITE TIC e-Learning Portal (Moodle) TRRFENBREMICEZBL TH< L . T, BEPILEERTICHIZfEZETH
BI207T , EERICEAL TERERDD L

Students are expected to look through the course materials distributed by e-Learning Portal (Moodle) before taking each class. Also, students are
expected to make a review by solving some exercises set in class.

B LDEE /Remarks

BE  BEARE K BERCHIZERABZEFTLH2E .
BEEESHY  EEBEBALBE  AEETS .

Basic knowledge on analysis, linear algebra, and probability theory is required.
Due to class capacity, the number of attendees will be limited.

HYENSOXYHE— [Message from the Instructor

NE—2BEAOERL SIHAERTREEVABTZRSOT , BEOERNRICHRIZIEBN TARLBZY &Y . BETE , RFIOWMRIEPEA
tBEICEMIETOT , NZ— /a’&%%&ﬁm‘%’za)EI.%EE'U:G)J\DLIEFEEE*L'CK,\éa)/J‘,%L._ LDEFOTHERICBROCZHPFLE
v.

Due to the wide coverage of pattern recognition issues, students are encouraged to make a review after each class. In this course, the latest
research and utilization trends will be presented. Students are expected to attend the class with continuous interests in how the pattern recognition
technologies are utilized in our daily life.

F—— R /Keywords
BAIBEE KA KREER , TERME , XERER, NMAANU Y IFREL
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EMBE

O/\"Q—)i”u?ﬁmﬁﬁ BE XT4ThE

(Applied Pattern Recognition)

F—J— R /Keywords
discriminant function, Bayesian decision theory, speech recognition, character recognition, biometric recognition
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EMBE

= 4 A BE- X747
MEHEF LT A w7 7hn

(Information Security)

BHER B &R/ Takashi SATOH /B8R AT AT ER (19~)

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ (Rt fa )T 1 1KY AR B ML ST T 2.
Fag I O | 2 U T 1 EOTEERRIE - A T« T AT LOEHICERT I ENTES,
B - Jig - /IR il A |EERE T2 )T IR SFREEEIRRL . TOBREERT J &N TE .

¥

BAL - EAL - B O B+ )T (BT BAEERD, L AR T EAE L O,
W@ BB O:MBE A e T > (5
%1, [T A2RHESASHC B T A4EHIT, BO— 200U +25 L7y FEEIL TS, T AR
SGRIS - o T 4 FAFET— 2SO 3. B SRS A C BT AR NOMEN EE - 20h Ut a5 hvy T CHEEL (< eS0T,

RENOPE /Course Description
ARETR , REBBEJATAORFICHEIZIHEETIIIVALAETORNINLICESEZBE , BREFIVT A HMICEITZEREE DO
ICEBERTS . &7, BEONETE , BREFIVFTAOERBICODVTETEZTVENS | BS , BEE , BERALOEREMICOVTERE
RHD . FLT,BETR , RRNEMERNEY IXKRENBEE7ONIICOVWTHENRTS . FEEER , BREGATLAOFERICEDS
BMECHBELENZBHREFIVTAICHEITIAECHSE2BBIZCLTHD .

This course focuses cryptographic algorithms and protocols related to design
secure communication systems. This course consists of two parts: The first
part covers the basic theory of cryptography and cryptographic primitives,
especially, encryption schemes, key establishment and signature schemes.
In the second part, we provide selected research-oriented topics and
up-to-date cryptographic protocols. By the end of this course, students
should be have knowledge of information security needed for engineers

who are able to work in this technical area.

#HBIE [Textbooks

L
No textbook

SEEZREE®EICIF O) /References ( Available in the library: O )
D. R. Stinson, CRYPTOGRAPHY Theory and Practice (3rd Edition), Chapman & Hall / CRC Press, 2006.

RESHE - WA /Class schedules and Contents

1 Introduction

Mathematical Background
Classical Cryptography
Pseudo-Random Sequences
Public-Key Cryptography (1) RSA
Public-Key Cryptography (2) Discrete Logarithms and Elliptic Curves
Hash Functions

Identification

9 Digital Signatures

10 Key Establishment

11 Key Management

12 Secret Sharing Schemes

13 Copyright Protection

14 Cloud Computing Case Studies
15 Presentation

0N O WDN

92/ 107



ofFFHEF1I VT4

(Information Security)

2L

RIEME D 5%  /Assessment Method
HELAR—N FLECFTF—232 40%
HRFER 60%
XEAEBICE2BULOHFEABETHSD .

Report/Reading Assignment & Presentation 40%
Final Exam 60%
X Students are required to attend at least 2/3 of the classes.

Epi- E%FBOANAE  /Preparation and Review
[E#/71%% / Preparation]
BEHAERICEZRBLTTFEEZTS 2L .
Students are required to read assigned articles.

[E#%¥E / Review]
FREICHYECZE .
Students are required to complete homework assignments.
B LDEE /Remarks
HERERPRFBTRMESAET .
Most course materials are in English.

FHEBRE "RYRD—DEtEF1UT 1, ZZBLTVDENERLL .
Students are expected to have taken a course in introductory cryptography for undergraduates.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords
HEBERES , FAOXIBE, RBIA, LBRES , \vI18H, gEE

Conventional encryption, digital signature, authentication, public-key cryptography, hash function, key management
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oF IS E SR

(Adaptive Signal Processing)

EMBE
BE XT1T7E

HYER % &/ Lianming SUN /B8R AT LIEHR (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

EFRTIFONS [FRIESHHICHBITERED FEMETRICHICSMTERED) 1 . FEEE

/ Conpetence Defined in “Diploma Policy” (Competence Students &ttain by Course Completion), Specific Targets in Focus

FRATS AHICHI TS EE TEBE
O - FERE I @ EEES NI SR SRR U B TR E IS5 T 5.
Frag i O BN ES I 1B 2 T LS LR T A2 L0 TE B,
BE . - &R il A EEGESMIPICAET AR EIRL. TORAET T &0 TEA,
R - EEN - BEE Ity O EEES NIR CRET SRR RD. WL LR ERRET 2T L D,

HO:E HE O:EE A eriEE
1, 1-IHEY 2RSS HHICS T HRENIZ.

ISR TFERLINDFEE R, 8B & PEs A

BENOME /Course Description

B0 2OAY S5 by JEREIL TL 1L, BICIES I
B BEIDBREIFE 1 RN ) F 25 Ly I THEIL T EFL,

EREVATLAOBMENHEAEELICELLTVWREE, TOZELICKUTRES AT LAOXRKEBEEZTOBLUEBENI BVETHD, FEROD
BERBSESLABNELBREERATIZY VBB L TERRBEASATZETH D, BETREANSBESESLREBTIILIVAAILD

WTEBL, PIIVXLORE, RGBT,

TLIVZXLAORREBES S, Fio, 5T —XEN. BE7 LR, BEFSF o+

SORFANOBAEMZIVE 1 -2 BEHERETHERL. BEESLABNERNREEEAT IV VNEREERD S,

Adaptive signal processing takes an important role in real time signal processing when the characteristics of signal and system change with time.
The fundamentals and practical techniques of adaptive signal processing are discussed in the lecture. Several typical adaptive signal processing
algorithms are investigated, and their principles, convergence properties, numerical implementations are studied in detail. Moreover, both the
fundamentals of theory and application techniques are experienced through some numerical examples such as design of adaptive filter,
interference canceller and processing of instrumentation data.

HRBE /Textbooks
EBEERE A Electronic materials

SEZEREEHEEICIE O) /References ( Available in the library: O )

Adaptive Filter Theory, S. Haykin, Prentice Hall
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oF IS E SR

(Adaptive Signal Processing)

BB WA /Class schedules and Contents

® N OAWN =

©

10.
1.
12.
13.
14.
15.

B AT LA : BHY AT LADEREHH
MATLABIZ & BB AT A

BISEERBEOERM) E5LTOMHE
BEISESRBEOERBQ) YATLEETIL
BISEBSREOLZOORBET7 I XAXM)
BERESRBEOEHORETILIYXAQ)
BABRTZEORE, 7IJVXLALUFREY
BEBRTEONDII2AL—>3 6l

BEES
IMSZILIdUARLDEAETIIIAVAXLDRE

LMSTZ IOV X LAQURFEHEE ERICLMSTIIL IV X A
LSTIAVALDOFERERH, RLSTILIVXLDOEA
RLS7Z IO X L0 RS

BEETE., IMSTILIVXALERLSTILIUXADHE
BEEBEELEYD

Adaptive system and its structure

Implementation of adaptive system in MATLAB
Mathematical fundamentals (1) Signal and its properties
Mathematical fundamentals (2) System and model
Optimization algorithms for adaptive signal processing (1)
Optimization algorithms for adaptive signal processing (2)

Principles of steepest descent algorithm and its convergence

Application examples of steepest descent algorithm
Exercise of steepest descent algorithm

Introduction to LMS algorithm and its implementation
Convergence property of LMS and NLMS algorithms
Principles of LS and RLS algorithms

Application examples of RLS algorithm

Comparison of steepest descent algorithm, LMS and RLS algorithms

Numerical exercise

BiERME D A% /Assessment Method

EE 50%
LAR—K 50%

Exercises 50%
Reports 50%

=qi-
FER, BRER (moodle TR ) ZHEFREL, MEZSNZEBBLTH L

ERFENOHNE /Preparation and Review

TR FEHEEZHRVTHEALARERRECEICOIRCL
Confirm the materials uploaded to the moodle system before the lecture to learn the main topics and the background of the lecture.

Solve the numerical problems to understand the main points of theory and applications after the lecture.

Bi&LDEE /Remarks

EEEH. BEATL, BEFEFTICETIHABNIERL VD ENEELLY,
It is desired to have mastered Signal, Linear System and Numerical Analysis.

BERTRIGEBTAVLETILIVAL, ERLETOTS LAZBREREL,

o

BfE

EMBE
- XFA TR

BRESVRBOEATIIIVALETAEDTIZY V2 BBETS

Understand the fundamental algorithms and computational techniques through confirming the algorithms and programs used in exercises after the
lectures.

BYEEASOXYE— /Message from the Instructor
BISESAEE, EEAE, BEELEDIFILSVITTXREEMTHD, BREBEEEEZEL CENESLAEOELRERESAELEER

L.

FBOIATATERALTVWELEE LWL,

Adaptive signal processing is essential in signal processing and communication systems. It is expected to master both the fundamental theory and

implementation techniques through the lectures and numerical exercises, and make use them into practical applications.

F—— R /Keywords

BISY AT L, BETILIVA L, BEETE, LMSTILOUX A, RLSTILIVXA
Adaptive system, adaptive algorithm, steepest descent algorithm, LMS algorithm, RLS algorithm
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HIARY T RNDIT

(Software for Embedded Systems)

BYEER

/Instructor

BIEER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

XBHSB/EFERTT,

B
/Credits

EMBE
- XFA TR

BE
L 3 / Susumu YAMAZAKI / 13RS AT LTER (19~ )
28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

Notice/Intensive course

EFRTIFSNS MFEUES A IC BT &5 (FEMETRICHISHITEEED | . FIEEE

/ Competence Defined in

“Diploma Policy” (Competence ftudents Attain by Course Completion), Specific Tarzets in Focus

FES A IS I TERE

HiEEE

31

I

fHAAL T D o TICEET S - AR EAENOERTHIAT 22 LTS,

FaE

B - Jy - R

A 72 o FICKT SRR E BRI CEFRT £ C oA TE S,

Rl - BEE - BE

I
il
Iy

@
O 2 7+ o FOFRRTFE - EEFEACHT 2 ERTERISTE.
i
o

iy 22 o T Ot mB L I ERICE AL EBERICH TS,

WO BHE O:REE A PrE

# 1, I-ICHET2PESRHICEIT28E012. Ba-200h Va5 hvw FERIL TLES,

E1 N Rl S I

HFETEERLAOTEIL. BB L PES HHICHI A RNORENEE - 20N U F25 Loy T THEL T EaL,
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EMBE

HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

REDOME /Course Description
ABRETRECEHESERAKAY I NIVITORREEZFBLET. ARNROIATALARG LED ®BLREADBEN DVWES Y TILBEICLOY
R—RTT, HAKXVYTIRNIITREODIYVEVARZOLSBEMBEIATLAORAROPICEE>TLET,
COBETESILERLTVBOY , RERTEAVSNB/N\—RIVITICEIZENZRALNFSBENICEEZBAL TV TOEATTY
o BMffEFEICENTZIOTHEEBEBULLTVWKERICHYETH , EHSZT , i TREKEMOZVFEESCENBSROSNET
This class introduces how to develop simple embedded software. The target system is a single-board microcomputer, which has Light Emitting
Diodes, pushed buttons and so on. It includes an essencial knowledge of embedded system development.
This class also regards reading reference materials and solving problems autonomously as important because it is strongly needed to learn not
only technology but also how to learn technology because a technology is evolved rapidly and becomes obsolescent.

[ 213 B 1Z (Course Objectives)]
1. 5o n-BEEERNESRL , BECNENA DV R—REN-BEEREOD/N\—RIVITHRN SBIBERAKIATALI , BEE N iz1-3#
HEEEOERARER/IETVYIRNIVITERTTEI REITDELL 2T, HEFRBRIXERIL—IIXFIEZESHALE S,
/ Given reference materials, a single-board microcomputer with between one and three types of hardware devices, and requirements specifications
of software that have between one and three functions, the student will generate rules and procedures for solving problems to design and
implement embedded software satisfying the specification in pairs with instructor support.
2 AR AT LNDERZHBETES,
/ The student will state the definition of an embedded system.
3. Koopman DIRIETBHEIAKS AT ADISHAEFHOSEHICOVTHIEHBEEZ SN D,
/ The student will generate explanations and examples of the typical application categories of embedded systems, proposed by Koopman.
4.ISONECH126 D MERMEDFA S |, BEENEBHRAZIATALHEEROSNIRERFEN END | BRIZEBEHELBICATOEETER
TED,
/ The student will generate explanations and reasons which quality attribute is the most required of a given embedded system, with his/her own
words.

[ZfR 55 & & O BE (Relationships to the Diploma Policy)]
I &03% - E#E (knowledge, comprehension)
SRRV RIITICHETRHEE ARSOEBRAREASOSETIHATE S, (FEEE14)
/ The student will state concepts and terminologies related embedded software in his/her own words. (Objective 1-4)

1. BeBE (skills)
-HIARYTRIITORRFE BEEFECEIZIREZHICMTS. (REEZ)
/ The student will learn development and management skills of embedded software. (Objective 1)

. B&- H@F- K3} (thinking, decision making, writing)

-HEENESRIARTCERLEFSHEZBINICHRATE S, (FIEBE1)

/ The student will solve problems by him/herself with reading reference materials and discussing problems in pair. (Objective 1)
SBASKEHRRBICOVT , EDRSBRENF ROShZIHHETES, (FEBRY)

/ The student will judge what quality is needed to given product. (Objective 4)

IV. By B8 RBE (interests, motivation to learn, attitude)

ARV TRIVITOBRMREEIAL ZRICEZXZBIEEF AT, (RIEEEY)

/ The student will always choose to think what design quality of embedded software is. (Objective 4)
SHRTHIEZLCDODASHEVCENB2LEBERIC, ACBRDPOTRE<KENEZHITAND L EZRIRT S, (FERE1)

/ The student will choose to investigate reference materials by him/herself rather than to ask somebody, if he/she has a question to develop
embedded software. (Objective 1)

HRBE /Textbooks
BERICEALET,

Textbooks will be distributed by the instructors.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )

o B.P. Douglass “Design Patterns for Embedded Systems in C: An Embedded Software Engineering Toolkit”. Newnes, 2010. ISBN 978-
1856177078

R¥EFTE- WA /Class schedules and Contents
LTORXTEERERENLHEEE DA BVET, B1HOAVIT—232TOTFIVACEELTLEEL,
We plan to change the class schedules and will announce them at the orientation.

1. FVI>F—2 3> , BA/Orientation, Introduction

2. AR AT LDTET) 2% | Modeling for an Embedded System (Tutorial/Exercise)

B.NAAVR—RERREFOHEOEE |, BRIRENDEE / Tutorial for a Single-Board Microcomputer and Basic Electronic Circuit, Building
Development Environment

4. BELET7OIZIT (1) BATINA AOEZK LED %4T 9 / Simple Programming Exercise (1) Basic Output Devices: turn on/off an LED
5 BRTOJSZ2YT 2 AAFINAADER XA v F%5%E / Simple Programming Exercise (2) Basic Input Devices: read a switch
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EMBE

HIARY T RNDIDIT BE- XF1TRE

(Software for Embedded Systems)

RESTE- WA  /Class schedules and Contents
6. SREUEE (1) et |, B |, 52 FLDERET / Design Exercise (1) Function, Structure and Behavior
7. 84X —&E|ViAd | Timer and Interruption
BHRIEBE Q V7NV ITHROEZFEREDL A 7= / Design Exercise (2) Software Component
9. FAREE (1) V7 MU T T7EmM%ZE/ED | Development Exercise (1) Software Component Development
10. AREY (2) BmEHAHKEDE B / Development Exercise (2) Compose Software Components
1. ISFEE —7 /Y1 AFZE / Advanced Exercises: Research on other devices
12. [ISFEE —ERESHEE / Advanced Exercises: Requirements definition
13. ISRE B —EETE T / Advanced Exercises: Design
14. [ISFAEE —FHEE / Advanced Exerciess: Development
15. ¥R HEAY N AV [ Summary and Reflection

BAESEM D 3% /Assessment Method
[ZEREC & ORETME]
2E B Z1: JHGREE (Exercise) : 50%
23 B #2: 58% (Examination) : 5%
23 B #Z3: 5458 (Examination) : 5%
23E B 124: 58 (Examination) : 5%

[ZooFEER]
BB A REAN DS (Class Participation): 35%

EH- ERFEEBEOHAZAR /Preparation and Review
EREZOLY  REBEDPICRINIRKED LS , AAPEFR—2aVE0ECBEEETH L

BELDEE /Remarks
BETCREUMLICE D EFUV T ECERICLDTOVZIVIOBANBETT, UMLEFU VT ECERTOIFIVI2L<EFTLTHBVT
<EEL,
Skills of review modeling in UML and programming in the C language are required in this class.
BETRUMLICKBETFV I ECERILLPTOTSIVINEINBETT . UMLETFU TBEDIC DV TR EEIFENOY 7RI I TRR
WE  CER7OVZIVIBEAC DV THFMFENHERREBIZZEL TVWBENEELVTT, CNSORBEZELTLVEWEEIC
& BERBEICHBIETOOT , BUHHBICERL TSEZL,
This class requires skills of modeling in UML and programming in the C language. The student is expected to have taken a course in modeling in
UML (Software Design for undergraduates) and programming in the C language (Programming Laboratory I). Contact the instructor if the student
has not taken these courses, to take supplementary lessons before starting this course.

BHEN,SOAXYE— /Message from the Instructor

COBRETRRABAE L THRAKZS AT LARRERNIEECEMEZBELTVET, HHBMAZEL T, EHETHRAKS ATLAZREKT
BERFESVWSZEBDONEZRZATVWEERL &S,

This class invites a special lecturer, who is a professional engineer and has much experience on embedded system development. Let’s learn how
embedded software is developed through him!

F—— R /Keywords
HRAKSAT L, HBAKYTRNIIT YT ITT7 TFIL, @8, &, 2K, 7075327, UML
embedded system, embedded software, software modeling, software quality, software design, software implementation, programming, UML
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(Software Verification)

EMBE
BE XT1T7E

HYEEZ BAR FIR / Toshiaki AOKI / 3EE EhE LT

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A
/Year /Credits /Semester /Class Format /Class
WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O

e EE
/Department

XBHSB/EFERTT,

Notice/Intensive course

EFRTIFSNS MFEUES A IC BT &5 (FEMETRICHISHITEEED | . FIEEE

/ Competence Defined in

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

“Diploma Policy” (Competence ftudents Attain by Course Completion), Specific Tarzets in Focus

FES A IS I TERE HiEEE
31 I @ |V 2+ 7 7 OmBEFRLT ST ST 22 UEF MR EFT 5.
FaE I O |V P 2 T OB EFRIEY AHIATFE T A REEERICHIT R,
B - Jy - R il S| 7R o FOEH BT ARRE TR T SEENERICHIT A,
M - 8 BE I O |V 7R o FOIEEH CRIT AL ORI E S LR A0 LB ERE RIS,
>E<@:§§<E_§i§ CoRE A bﬁ‘jﬁﬁﬁ B ) ) DD b x P
# 1, DI-ICHEd 2P MRS AHICHIT L8N, Ba-200h U Fa5 67w TEEEIL TS,

HFETEERLAOTEIL. BB L PES HHICHI A RNORENEE - 20N U F25 Loy T THEL T EaL,
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EMBE

V7 N T REER s

(Software Verification)

REDOME /Course Description
FBEEORILEFEAKXVIRNIVITHREECSVTIHICEETHY , Z0LOOT77O0—FTHAIEARLEOERESAICODVTHERZTS
RRARIAEDLSBENTHINEBRTHELEE , TOREPERCOVTEB/NTS .

For embedded software, it is very important to ensure reliability in its developments. This lecture deals with foundations and applications of formal
verification to realize highly reliable software. Students learn the principle and theory of the formal verification after introducing their overview.

[ B EE%DP L 35Z B4 (Diploma Policy and Course Objectives)]

1. M- Ef# (Knowledge and Comprehension) :
VINIITOREEFRATIRIEMCETI>ERANBROEMANZBEBETD .

The learner will acquire basic and advanced knowledge on verification technologies ensuring software quality.

SERFE, BRY,BRIEECOVT , ZOBMBICODVWTHHATES .

The learner will explain the overview of formal methods and verifications in his/her own words.

-RENBERAFETHS , TEFIIREETOTSLRIELC VT, BEANEHEZRAVTHATES .

The learner will explain model checking and program verification which are typical formal methods using examples in his/her own words.

-ERFERPYVIRNVITTARNZECHORERIBEEETIRE: TOVFLRIAEDEVNIHATES .

The learner will explain difference between model checking, program verification and other quality assurance technologies including other formal
methods and software testing.

2. FiEE (Skills) :
VINIITORBEZRIATIRIAFECEIZIHEZFICOTS .

The learner will acquire skills of verification methods ensuring software quality.

-EFLBREY—I)Spine AVT , MIEOETTOCLADIRDEVZRRL , TOMEERIATES .

The learner will describe and verify small examples of concurrent processes using a model checking tool Spin.
-FloydZAVT , MBOJO—Fr— O ELMERTITES

The learner will verify the correctness of small examples of flowchart programs using a Floyd method.
-HoareBEZRAVWT , MIEOTOTSLADPA ELHMEERIITES .

The learner will verify the partial correctness of small examples of imperative programs using Hoare logic.

3. B&- ¥#F- KRB} (Thinking, Decision Making and Writing):
VI7RIJITORIICETZREEZBRTZELZFICF/TS .
The learner will acquire skills to solve problems on software verification.

-EBOYVATAERRFEEAV AR T ZBOMBEAPRAICOVT , ERTED .
The learner will state problems and advantages of formal methods in applying them into practical systems in his/her own words.
-0 FERARME KB SBEHMTES |

The learner will judge and coordinate model checking, software verification and other software assurance technologies.

4. B B RBE (Interests, Motivation to Learn and Attitude):
VIRNJITORIEICETZHLLVENZBELET IOCHEREREZECATS .
The learner will acquire fundamental knowledge and skills to continue spending efforts to learn new technologies on software verification.

-COBRETREALABOREZMORERILOY - OBB/ICTSATES .
The learner will apply knowledge and skills, which are learned in this course, to learn other software assurance tools.

HRBE /Textbooks
4% (2L . /None

SEEREEHEEICIF O) /References ( Available in the library: O )

OGerard J. Holzmann: The Spin Model Checker: Primer and Reference Manual, Addison-Wesley, ISBN: 0321228626
ME : 7OJ 5 LRI , I HAR , ISBN: 4320026586

BB WA /Class schedules and Contents
ARREVOEFILLEREBBETIL
CIEREME - T HFEEME
CETFIILBREOBRE

M T7ORAOEFIT [HE1TEIME]
7O AOEFIE2 [1HFAEEE]
LTy ROY U E#TH

B —RNY N EBERE

AT BT L)X LORKREE
X709 5 LAOREE
0.70—F ¥ — N OREE ( Floydi® )

RN

= O oo NO O~ WN
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(Software Verification)

BB WA /Class schedules and Contents
1. EYMEFLEME
12. FRE 7OV T LOREE (K—THE )
13. KREESRHERR
14. BBREFRFE 7O LEE
15. LA R— MNERR

. State transition model and modeling behavior

. Overview of model checking

. Modeling concurrent process | [concurrent behavior]
. Modeling concurrent process Il [collaborative behavior]
. Deadlock and progress

. Property automata and temporal logic

. Verification of concurrent and distributed algorithms
9. Verification of concurrent programs

10. Verification of flowcharts(Floyd method)

11. Correctness and termination

12. Verification of imperial programs (Hoare logic)

13. Verification condition generation

14. Weakest pre-conditions and program derivation

15. Report preparation

RIEFHE D HE  /Assessment Method
EE 50% , LAR—KN 50%
Exercises 50%, Reports 50%

O ~NOoO O WN =

Epi- E%FBOANAE  /Preparation and Review

HBERTRIIBEORNAZRET S Z & / Practice repeatedly after lessons.

B LDEE /Remarks
/—KPC%#259 % Z & /Bring a laptop PC for this class.

BYEEASOXYE— /Message from the Instructor

F—7—R /Keywords

. Non-determinism, determinism and collaborative behavior
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EFRE
‘J7 |\'717I$‘- %ﬁ BE XT1TE

(Software Engineering)

HYER L #E / Susumu YAMAZAKI / B8RS AT LATER (19~ )

/Instructor

BIBER B 28 {1 5 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIISNDS FUESAHICEITLEEN FEMETHICRICHITAEED | . FEET

/ Competence Defined in “Diploma Palicy” (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FES A C BT EEED ZEBE
£DGE; - FEAF I @ (VI RO TIFICHET S - RS OEE TR OER THIAT 2 Z &M TE 5,
HrRe I O VIR TIFICHET S FEw DISD0 T, BRI TICHATIRET 22 &TE L,
[ il O g’_;é 2;\?;?25&5@'% UH—F - DI 2F 5 LRIMBICE T, @YGEHE - EREiTL . BRETRER
R - BER - RBE I\ O | BS0BG - BEICEDNT, V20 FIFICHET 2R RELRET AREERICHITE,
%@: gi(ﬁﬁﬁ C:FR A JPTEFB&E = - . V2R T IR
1, I-ICHET PR AHICEITL8EN13, Ba-20h U Fa 5Ly FEEIL TS,

SR TEERLAOTEIL, FE EFIHES AHITH13 BIN0MEEEE I- 200 U F25 L7y I TRRL (<L,
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EMBE
BE XT1T7E

#

V7 NDJITFT IR

(Software Engineering)

REDOME /Course Description
VYI7RIIT7IZER VI MNIITRROEBEREEROMEOHEEZREEL LABERTT, EBOVINIITRRETRIOTISIDIET
THRLERIBEEETVET, CORETR , VIRMNIVITHRBIEORISICITONTVR A BBELET,
REBREEEBNE , BN BENICRSERDIENZEBIIOTDENf XD EFERA, CORETH , VI NIJITIZEZESZEEEL
T, EERHN BENBRVETHEZEBLET., BNESRCELLTZOTHABRERBELL TVERICHYETH , A5, Hilitlk
BLBMORZVHEZRCENBIROSNET, COBRESESHVICRIDZIETLS,
This class, Software Engineering instructs a body of knowledge of theories and practices on software development. Real software development
includes not only programming but also various other activities. This class shows an overview how software is developed.
A graduate student should learn something actively, autonomously and deeply. This class is also designed to facilitate active, autonomous and
deep learning in the learning process on software engineering. It is strongly needed to learn not only technology but also how to learn technology
because a technology is evolved rapidly and becomes obsolescent. We believe your experience in this class will be useful for your future.

[Z0iZ B 4Z (Course Objectives)]
1. BERSNEVYI7RNIIT7IZFEERNEY V20T, HEBEHRNEDH T Z2/ENS , BPOEETENZLRTES,
/ Given a topic related to software engineering, the student will generate a summary on the topic by writing in his/her own words, with supporting
by the instructor and the text.

25A5NEVYT7RIIFTIZFRERNEY JICOVWT , BGOSETUY—FIIVI a2V ERRTES,
/ Given a topic related to software engineering, the student will generate research questions on the topic by writing in his/her own words.

JEERAE20VH—FOIvavioVT , HEOHHEBSENS  BMALAEL TS LE T2 a v eHBHiREETRTE S,
/ The student will generate presentations and introductions for the research questions of Objective 2 with supporting by the instructor.

[ZfR 55 & & O BIE (Relationships to the Diploma Policy)]
I &03%- E#E (knowledge, comprehension)
SYT7RNOITIZEEOHS ARSOERAREEIOSTETHHATES., (FEBE,I)
/ The student will generate a description of basic knowledge including concept and terminology related to software engineering, in his/her own
words. (Objective 1&3)

II. $BE (skills)
SVT7RIITIFBEENEY VICOVWT , ARUTEFETRAETE S, (FIEBHE,3)
/ The student will adopt a systematic method to research on topics related to software engineering. (Objective 1&3)

. B&- F#F- &KIE (thinking, decision making, writing)

SV RNIJITIZBEEOUY—FOIVvI a2 (BE)ZMBICITS NS, (FIEEE2)

/ The student will generate independently research questions (or problems) related to software engineering. (Objective 2)
- FROMEOBREICOVTRETE S, (FEEE, 3)

/ The student will adopt a suitable method to research on solutions of the problems. (Objective 1&3)
-EROBRECOVTHIOTETREATES, (FEBR1,3)

/ The student will generate description on the solutions in his/her own words. (Objective 1&3)

IV. By B8 RBE (interests, motivation to learn, attitude)

-ESOBEL BRICESVIREZRELAEIZEEZSICOTS. (FIERE23)

/ The student will choose to raise and investigate research questions, based on his/her own interests and motivation to learn. (Objective 2&3)
HRIE /Textbooks

BEPIIEHLET,

The textbook will be distributed in the class.

SEEREEHEEICIF O) /References ( Available in the library: O )
FESSEBEBRLET. FLEOEKICSU TELRCEB/ALET,

This section shows some major references. According to students’ interests, other references will be introduced to class.

OCERBRYINIVITIVIZZFIUII-YTRNIITTO7IVIIFIIOLOOERNE OD v— TLANVE AREE A ER BRSES
R4t

oSoftware Engineering: A Practitioner's Approach. Roger Pressman. McGraw-Hill.

OVI7RIITIR-BHRERK > Y- O—L2A FU—FH—FHWARHRETY > IF175—232 ()
oSoftware Engineering: Theory and Practice, Shari Lawrence Pfleeger, Pearson Education.

OVTRIDITIVIZT I ERAEMER-SWEBOK2004 MAF AR F— Lkt
SWBOK. IEEE Computer Society. available at http://www.computer.org/portal/web/swebok/home

OVT7 NIV ITHFE2010OEEA TZ>2 - F—EAF WMRER KRR BEBPH#
201 Principles of Software Development. Alan M. Davis. IEEE Computer Society.
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EMBE
BE XT1T7E

V7 NDJITFT IR

(Software Engineering)

#

SEEREHEFEESICE ) /References ( Available in the library: )

The Essence of Software Engineering: Applying the SEMAT Kernel. lvar Jacobson et al. Addison-Wesley.

B¥EtE- WA /Class schedules and Contents
5@, V7NV ITHARBROZVEZEOEDH . BENERVFVERETZCEEE T, COREERFLEL L,
We have designed this class to aim at facilitating active, autonomous and deep learning of students, who may have little experience to develop
software.

BREL2HBEHTT

This class consists of two parts.
HEIE N AR / Contents of the textbook

1. 85k / Introduction

. 7’92 X% | Programming

. §%&t / Design

. BRI / Requirements Engineering

Y7 NI ITFFT AN/ Software Testing

. 7’0+t A / Process

. 7’82 T N/ Project

V7RI TREED2OOIUS

H—EAFY A EED R XA [ Service Design and Business

© NGO A WN

Part | (BEEMZE / Learning of the Overview)

. AU I>FT—2 32/ Orientation

. 8#%E 1/ Reference 1

.BEE 1 (T 1 AN Y 32)/Reference 1 (discussion)
. 8#£%8 2/ Reference 2

.BEE 2 (T 1 AN Y 3a)/ Reference 2 (discussion)
. 3#%& 3/ Reference 3

.BEE 3 (71 AN Y 3)/Reference 3 (discussion)

NOoO O WN =

Part Il (R AR —F5k / Poster Presentations)

8. HI3EETHE / Research Planning

9. 7’LE>F7—2 3 4R / Writing Presentation
10. RA R —3¢ 3 / Poster Session

1. 7’LE>F7—2 3 2 %4# | Refining Presentation
12. RAZ—3FK(H) / Poster Session (Retry)

13. MR R O RS DR / Writing Research Report
14. IR R O fRRE O %K / Refine Research Report
15. & V) A & V) | Reflection

BAEFTM D 5% /Assessment Method
[ZZEBEZ & 0 A& / Assessment for Each Course Objectivel

EEE: BRETHBNIZSEZEOHHN SIMULOBENETDRL L KR— K (Part ): 30%
FEBE2:IMEULOVS—FOIvIareznEB#ERRL L KR— N(Part I): 20%
EEBE3: TROEF: 50%
S)H—FOIVvI A OMBHEOLR—RNEFARAAY I (1E)
SUH—=FOIvIa Il OVWTHELEARAZ—RRQERK , 1EREYIEE)
-RRAZ—RERTOBRESY DA Z 2 ELAR—H2@E)

S —FOIvIa voMRRROBHELZRL ZLKRK—N1E)
-BELBESAZOELA—RIA)

-FARAY D IAVAOEBHS M

Objective 1, 30%

- Three reports at least in Part I. Each describes a summary of the reference introduced in the textbook.

Objective 2, 20%
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BE XT1T7E

#

V7 NDJITFT IR

(Software Engineering)

BABFHMED A% /Assessment Method
- Three reports at least in Part |. Each describes one or more research questions and their motivation.

Objective 3, 50%

- A report. It describes a plan to research a research topic that is selected in the questions of Objective 2;
- Twice poster presentations and the poster. They describe the investigation on the research question;

- Twice reports. Each describes reflection of the discussion of each presentation;

- A report. They describe an article of an introduction to the research result of the question;

- A report. It describes reflection of this course; and

- Class participation in discussion.

Ep- ERZFEDORNE /Preparation and Review
Part| Tk , EMEZESTHDTHRIBD &,
Partll Tk , AEMIRE T LE Y T—2a>nElFeaTd L,

In Part |, the student must read the whole books that will be lent from the instructor.

In Part 11, the student must research and prepare a presentation.

Bi&LDEE /Remarks

-TOVSEVIBEQVYITRVITRREELLERISDH , FEMRBEOTOD IV NEBET > LRRI BB EZMBELTVET,
EE5EBRBEVESICEIHBLELEITOT , FHAREIACHELAHBCHARL TEEL,

-RERCHABLLDTLEY T3V EFTVET, DEXEEFEDABCVEECE , FHIBEIAICESRBCHERLTEEL,
-ZERRERBTOFEFLETTELSFE: BREEZSITOIMEN GV ET, LEL , REREDRSBFE- BEZINENIIODVTR , HE
AHAE D ABSTICRERICHRLET,

- This class requires experience in software development (including programming) or project-based activity including graduation research. Contact
the instructor before starting the term if the student does not have above-mentioned experience, to take supplementary lessons.

- This class requires presentation skills in Japanese. Contact the instructor before starting the term if the student does not have the skills.

- The student must prepare and review his/her lesson very much. However, the instructor will show how the learner should prepare and review
his/her lesson at least, in the guidance and each lecture.

HUEASOXYE— [Message from the Instructor

CORETE 201BFEI "RERE, & "TITATI-Z071 EVLSHULLVERERARANEZRY AND , RKEBVZ1—TILELFELIL,
RERETWVWS "Rk, I, BREERAZBORIAZRGE LD CLERELET, EEORETRE , REREHRICARERIL , FRAFBETH
FABEOEEZTVET, LAL , RERETE , IBRRZEEBEM TCTFERBTCERETILEVERT, ADYICHBLERZEN —ELLT
APREBMEZEWEAL T, WABBEEZRSTIL—TI0—URERICNTR 74 O0—T Y TBREETVET, C5F52ET, TSBIRED
FEMROMLEEZE>TVET,

TOTATZ—Z00 , REN 4N EBNICEETICE , FLTOLIBEBFEERLLBERAZANILTT., CORETRBEN VY
—FUOIv>arveEREBULADTAELTHRRIDEVWSHTTITATS5—Z2JICLTVET,

CORETR  BEHEORFOVI NI ITIZOHEERMROBRREETR  RERELETITA7S— 2002 BAICTL I L TR
WANRTLWET, COBEDMHHICHE>TREEELRRG , KVWRERLIEARYETH , VI RNIITIRZINIZFEOERHBEELNICR 2 2
RVWETOTOLAZRETDCETY, ChEBRLTDCETREEN ZRELLREBDONTHLBAMBAEZBTERZ L ZH>TLET,
V7RI ITHHEIBMOEARELCHEBLLTILESOT , BICABEBBTEILTTRFITSTY. MBOBBOLLLEZTOENEE
SBENFHBDDTY,

CCICBEENRVHEYEWNE | WG D 7 O http://zacky-sel.blogspot.jp ICEVWTWET, FORATHTLIEEL,

We have renewed this class in 2013, including adoption of the flipped classroom and active learning approach.

The flipped classroom means to swap the roles of a school lesson and homework: the role of the homework in the flipped style is to acquire
knowledge and that of the lesson is to apply it by group works and follow-up instructions, though the role of the lesson in a traditional style is to
acquire knowledge and that of the homework is to apply it. This approach aims to improve learning effectiveness.

Active leaning means that the students learn something by themselves, or instruction to intend such learning. In this course, the students raise
research questions, research one of them, and make a presentation of it.

We adopt this approach with some arrangements in this class from our experiences based on our instructional design studies. The most important
concept of this class design is to facilitate deep learning process started from a question of each student for software engineering topics. To
strengthen it, the student will learn new knowledge by him/herself after finishing the whole course of study. Because software technology is
evolved rapidly and becomes obsolescent, it is required not only to learn knowledge but also to learn how to learn knowledge.

See further reading: http://zacky-sel.blogspot.jp
F—7—R /Keywords
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EMBE
BE XT1T7E

\ 4 AT SA
JT7 RO IT IFERR
(Software Engineering)
F—J— R /Keywords
REt, BRER,VYIRNIITTAN ,VYIRIIT7ORAEFIL ,, YT RNIIT

V7K TFIR YIJNJITRR, TAOJSIVY,

ZA7H40)0 , OO RHE, 7O TV NEE
Software engineering, software development, programming, software design, requirements engineering, software testing, software process

model, software life cycle, software project planning, software project management

96/ 107



EMBE

=13 pAYA BE- X574 7
oFHRISAIE BE XFATLE
(Sensor Systems Engineering)
BHER MK B/ 1samu MATSUNAMI / B3R X 5« 7 T8
/Instructor
BIEFER By 28 {y 21 138 RERRE £ AV
/Year /Credits /Semester /Class Format /Class
WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &
EFETIFSNS PAESAHICEITDEE0 (FEMMETRICHICMITSEE0) 1 . FHEBE
/ Competence Defined in “Diploma Policy™ (Competence Students #ttain by Course Completion), Specific Targets in Focus
FRIESAHICEITREED IEEE
*08 - IEER I @ FHAICATIZR Y 2B UEF = 8157 %.
FHE I O |FHAGAITZEEEYLE] - §lAa - il 27 LRt il 2 2 &0 TE 5,
BE - R - = il A FHACAIZI AT 2ERR8 =ikl . TOREREET I Z &0 TE S,
ML - BT - BBE Iy O FEHAICHIZ AT 2EmEEiEsSD, UL ENEMET 28 8T 2.
HO ] ME O:ME A periE =HAE T
% 1, 1-|CREd 22 HESASIBITEEE013. BO— 200U F25 L7y TERIL T RS, A

HEETFHEALAOFL . BB PR A CBITEENORENFE 21— AN a5 L TTHEEL TS,

BENOME /Course Description

EFQOELVEMOESRESC—REFVRBEOFRZERL TV . FABERTRASAIZONS  SEELTOBELBERT (1R
—7I-RFR, FEREBZFIIOVTERTZCLZIEBRETS HFICHAELN—ORCHEVTRE ZO0FZEASYERAtLTE

(L=% , L—HYL—% FARAIXZ , KZE2H  BEEIY ) ZAVTHRNCEZBZEDS .

In recent years, significant technical advances are in need of a highly accurate measurement. In this course we study the concept of applied
measurement engineering, sensors, its structures and interface, and signal processing. Especially, a systematic study is carried out by the use of
various sensors, radar, laser radar, infrared camera, optical sensor and imaging sensor, which play a central role in intelligent car and robot.

#HHKIE [Textbooks
- ND—RA NEBRER

Privately Power-Point presentation materials

CHBE KL 5L, BERFEER, TORY MDD DT HEEG FERE) . FA—LA%, 2007F, ¥2,625

SEZEREEFHEEICIE Q) /References ( Available in the library: O )

- SEE OTRE Ez, b, "IV ITAM-EVHOLLK A EZTORBRANERL SDOLB! L . F—Lk, 20075, ¥3,360

97/ 107




- ¥rIRE
oAl I BE X7 TRE

(Sensor Systems Engineering)

BB WA /Class schedules and Contents
F1E0: EOHROBRECERRIN

Elements of sensor system and technology

gom|  FEEVHOBECBERTAIVR—TI—AAR (L—FEL—HYL—X)
Function, structure and interface of radar & laser radar

B3E: BEEVYOBBELBERTA 2V EZ—TI—AFR ( FABRAASEBEBRAXT )
Function, structure and interface of infrared camera & Imaging camera
E4E : MATLABEE 1 ( SN )

MATLAB practice 1 (Noise analysis)

#5E : MATLABEE 2 ( PIDHIM )

MATLAB practice 2 (PID control)

#6E : MATLABEE 3 ( RAHIMH )

MATLAB practice 3 (Modern control)

#7E : MATLABEEZ 4 (Y —FSLED)

MATLAB practice 4 (Signal processing)

%8 : MATLABEE 5 (oY —ESREQ)

MATLAB practice 4 (Signal processing)

#Fom| VY —RABEEVY—RED

Sensor synchronization & Sensor fusion

B10@: VY —RBPEEIT-—REQ

Sensor synchronization & Sensor fusion

F11E~%140 : FHUARREESLE

Measurement experiment & signal processing

#1150 RRBES

Presentation

&M D 5%  /Assessment Method
LR=KN (7T LEYFT—=>32EE ) 100%
Report 100%

ER- BRZBOANAE  /Preparation and Review
EHICRAI2ENETFEIBR L
Preparation of Power-Point presentation materials
B LDEE /Remarks

- MATLABOERN ZABMESANBREICEFTOAIZI VI OAREBRICBEBIR L .
Basic knowledge about MATLAB and C programming skills should be obtained in advance.

- BHERTTFEETRL .

Students are required to read all assigned articles prior to the class.

- 2B EOHENBVEBHREROZRTT

10 classes (2/3) presence at least required.

BYEEASOXYE— /Message from the Instructor
BB ERESN .

This class will seek the active participation of students.

F—J— R /Keywords
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oEMIFER

(Medical Engineering)

BYEER

/Instructor

RIEFIR By

/Year /Credits

HRASLERE

/Year of School Entrance

e EE
/Department

EMBE
BE XT1T7E

A X/ Tsuruo MATSUDA / BREER M52 FR

28y 1 2% RERE #Ex IR

/Semester /Class Format /Class

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

(ONNO)

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

EFRTIFONS [FRIESHHICHBITERED FEMETRICHICSMTERED) 1 . FEEE

/ Conpetence Defined in “Diploma Policy” (Competence Students &ttain by Course Completion), Specific Targets in Focus

FhRATS A BITHEEN TEBE
O - FERE I @ |[ERIZICHET 2RISR UEP R isET £,
Frag i O | EFIEEWEEE AT LOREHICHET 2 2 &0 TEF &,
BE . - &R il AN ERIFICRAT 2FBEERL. TOREEETT &N TES,
R - EEN - BEE I O ERIFICRET 2R0EPEFD, WL GENERMET 88T L 2,

HO:E HE O:EE A eriEE

1, 1-ISHEd 2FURSAHICS TERENIL. BO—A0AUF S Ly FHHEIL TS,

ERIFERE

HEETFHEALAOFL . BB PR A CBITEENORENFE 21— AN a5 L TTHEEL TS,

BENOME /Course Description

ERESORVIBIOVTERERD D, o, EROHENELZFHNTZIRAOEFERICOVTERS, HEZEREFREL, BUTI&

TEZIEBBETD,

Understanding about composition of a living body signal. It's also learned about the electronic circuit to measure actual myoelectric potential. An

easy circuit is made and measured.

HRBE /Textbooks

B & $l / No assigned textbook

SEEREEHEEICIF O) /References ( Available in the library: O )

B & ¥} / No assigned textbook
MXPEEZEEEREN T B/To introduce the papers and books , etc. as appropriate

BB WA /Class schedules and Contents

N

: A ( Introduction )

e e e T 22N =2 I >N é) IE - SR N ]

a b WON-~O

: ¥&®H (conclusion )

&M D 5%  /Assessment Method

L 7R— K / Reports 40%
AR 548 / Examination 60%

: FAENLAPY ( Introduction of EIM.G. 1)

s REMEFHE ( Introduction of EIM.G. 2)
 REHEVEHOADE TEE AP 1 (Introduction to operational amplifier )
REAFEMNEHEOADEFERER 1 (Exercises of operational amplifier)
 REHEMNEHOBNOETFERE AP 2 (Introduction to instrumentation amplifier )
REAFEVEHEOAENDEFEREEE 2 (Exercises of instrumentation amplifier)
: 5TE 7 7°0—F ( Computational Neuroscience )

- MO #EER/ETET T /L1 ( Functional Mapping and modeling of the Brain 1)

- MO #EERTE T T /L2 ( Functional Mapping and modeling of the Brain 2 )

: Za21—02%F7F)1 ( Neuron model)

: Z1—0O2F7)L 2 ( Hodgkin-Huxley model)

: 7 —7 JLE5 AP 1 (Introduction to Theoretical Neurobiology1 )

: 7 —7 JLE5 AP 2 (Introduction to Theoretical Neurobiology2 )
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EMBE
BE XT1T7E

ocEAITFER
(Medical Engineering)

Epi- BE%FBOANAE  /Preparation and Review
EXETER, SLCERICEDIHEOABEIVETHS, EAIICEBLTIH< L, T, BELRUTENZEALERPICERATZO
T, BACHERAREITS L. BREZRBETPREEZRENCTS 2L,

Students are expected to know the Electric Circuits and Electronics(Diode, Tr, FET, OP-Amp, or so). Students are required to read the assigned

readings prior to the class.

B LDEE /Remarks

HEOBERAREZEBL TH L .
Before each class, review the previous lecture's notes.

FWTE-L "TEFEE, "EXEBRER), 2ERLTHIE,
This class is designed for the student familiar with “Tutorial and Exercises in Electrical Circuits” and “Electronic Circuits” in undergraduate course.

2BULEDOHEN ZVEHRBROZIRTT,
10 classes ( 2/3 ) presense at least required.

HUELASOXYE— [Message from the Instructor

b RAEZ—TI-AOEBEZZVEXT,
You learn the basics of the biological interface .

F—J— R /Keywords
AV AYNAX > T—2 32 F 27 (Instrumentation Amp) 1842155 (Nerve Signals) 4T (Analysis)
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H S T

(Applied Control Engineering)

BYEER

/Instructor

BIBER
/Year

NRALEE

B
/Credits

/Year of School Entrance

e EE
/Department

=8 M/ Toru TAKAHASHI / B8 X 7 1 7 T%&

EMBE
dAYE1—-22ATA

28 {y 21 138 RERRE B A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

)

)

)

(ONNO)

GER] BREAFETOLAD R, RENAFADATLAID—X, REERVATLAID A, BHIATLAO—R, B

ETFYAV DX, BE XTATREI-X, IAEI—-ATLO-RA

ERTIFONDS PRS- AHICHITL8E0 (FEVETRICHRISHTSEED) | . FhEER

/ Competence Defined in

“Diploma Policy™ (Competence Students &ttain by Course Completion), Specific Targets in Focus

FAES A ST DRE

FERE

g1 I @ [REEAIE CR T & B0 U EP R 53T 2.

FRE i O |HRISAIEELSD - A - HlfE 27 LOFEEH CIERT 2 2 405 TF &,
B - R - RIR il A [RREGAIP ST SRR EfRL., TORARETT &0 TE S,

Rl - BER - BE I O |[RECA IR AT SRR RS, LRI ERRET S EESE D .

OB E O RhE AP
# 1, - CHET 2PAESHHICHIT2EE0IE. Bo—20h L a5 Lv o JEEEL TS

Ea)Ed

HIfEEATE

A 2 — R ATLD—2LNOFEEIL, 8B eSS A ChI T NORESFE I - 20 U F 25 L7w T THAL TLTES 0,

BENOME /Course Description

BRBEOOVE1I—-ZHELICEEERLVERI RSN, C2TR, BBEOHBICOVTESR, &9, EROEDHEHOHFER- /4
BHEER, ZAVEHELCOVTESR, 2&C, EMEREFBN TP OO 2REREFINEH AR YAV EZERBLEEMEFLICOVTESR
o TSI, HBEHE AT LAOERICOVTESR, BE, MATLAB-SIimulink> Z1L— 3V EBEZEET S, HEBRE. EMEDICEK
TRIBEETILZTR, BRULBREABRZBNTERRSICED L,

Various computer-controlled units have been used in advanced automotive systems. This course is to offer simple vehicle dynamics and control
technology. First, basic vehicle motion dynamics and control system analysis method will be introduced. Next, dynamics models will be discussed
to analyze vehicle motion. After understanding theories, MATLAB/Simulink simulation exercises will be done. Moreover, various case studies of
control system models in automotive systems will be introduced and discussed. Attainable goals are to be able to linealize vehicle motion
dynamics and to analyze control systems.

HRIE /Textbooks
/Lectures based on original texts

PAYAN i

SEEREEHEEICIF O) /References ( Available in the library: O )

ﬁﬁ?ﬁﬁ?éo

/To be announced in class
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EFRE
s — dAVE1—8Y AT A
HESHAIE

(Applied Control Engineering)

BB WA /Class schedules and Contents
18E
2 NEEBESHER, MATLAB/SImulink S 1L—3 3>
3 R4 YOERE, MATLAB/Simulink>31L—33>
4 EHREFIA (2HBEFTETIL ) . MATLAB/Simulink> 1L —>3>
5 EMEFI2 (EEEE ) . MATLAB/Simulink¥ 1L —3 3y
6 EMEFIL3 (FEEEE ) . MATLAB/Simulink¥ 1L —33>
7 MATLAB/Simulink> 1L —> 3 EE
8 ARV AVHNERETFI (BHBEFIL)
9 MATLAB/Simulink¥ 2 1L —> 3 EE
10 HARDZAVHFERETFTIL2 (2BETI )
11 MATLAB/Simulink>¥ S 1L—> 3 &%
12 BEBEFHHSATLOEH (T2 F4)
13 BBESHATLAOEH2 (ATFTIVT - TL—F41H)
14 BBEHHSATLANOEHI3 ( EEERSM )
15 F&d

1 General introduction

2 Basic dynamics of a rigid body and basic control system analysis

3 Basic characteristics of a pneumatic tire

4 Vehicle model 1 (half car model) and MATLAB/Simulink simulations

5 Vehicle model 2 (longitudinal and pitching motion) and MATLAB/Simulink simulations
6 Vehicle model 3 (lateral and yawing motion) and MATLAB/Simulink simulations
7 MATLAB/Simulink simulation exercises

8 Vehicle model 1 with suspensions (quarter car model)

9 MATLAB/Simulink simulation exercises

10 Vehicle model 2 with suspensions (half car model)

11 MATLAB/Simulink simulation exercises

12 Case study 1 of automotive control systems

13 Case study 2 of automotive control systems

14 Case study 3 of automotive control systems

15 Final Review

RIEFFM DA%  /Assessment Method
LAR—k 50%
BHEEER 50%
Mid-term Paper 50%
Final Examination 50%

Ep- ERZFEDORNE /Preparation and Review
EBEEThEBROTFEL, BENBOEBEZTS &,
Preparation for specified contents, and review for learned contents

B LDEE /Remarks
BEARB- SRR REZREFIBENEZBELTVSR L,
Students are required to have knowledge about linear algebra,Laplace transform and state-variable model.
VUOEOFY U NA TEZERERN—ILYNOZIOAO—RA, OBEVEBRNETHY, I—ABBEZEBLT S,
As this course is one at joint graduate school in car electronics, course registered students have priority.
BERBUETICTFOERA STV NET A, BRTELFHETERN EMERARICLTHEK L, BERTRIEIFIE EBEZEITHE. K
BOEBERIE TS &,

BHEN,SOAYE— /Message from the Instructor
COBRXEBL T, HBESEMICHEKERF > TEEL,
| believe that this course will help students to be more interested in automotive technology.

F—7—R /Keywords
HEWEFIIL. BBEHH AT A

vehicle model , automotive control system
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o HPIRHE
oVLSI¥EERET AUE1-8YATFA

(VLSI Physical Design)

BHER K #% / Shigetoshi NAKATAKE / 183> AT AT EHR (19~)

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |(VLSIYpIESestl Ch T © EUENTE R U Bl ST 1SS T 2,

Fag I O (VLST¥p3EsesthaiEVLET - #Ri2as - Gl 27 AOEsst CICRT 2 2 & TE &,
B - Jig - /IR il A (WLSTYEESESH cRAT SFREBEHRL,. TORRREERT C &0 TE 2,

Rl - BEE - BE IV O |VLSTHEESRSTI CRAT DRMEERD. L L EIERMET 2ESED D,

MO B EHE O:PHE A PrEE RT—
1, [ |CRET 2EMESAHICEITAEE013. Ba— 200 ) F a5 L7 FEEIL T RS, 550
WA 2 — R AT LO—2ALAOSEE . BB EPEES A CBIT AR OMEFE I - 20hU T S L7 FTHEEIL TS0,

RENOPE /Course Description
FEBETE, VLSIE (LAT7UK ) RENCHTZIRAROF MM (ERSKBRREZET ) ZEAMIIL T, TCTRRENA TV ABRGR
iz, BROEHER, RUEANBHEIANSTAR—NARICEINEREL, ThSOBBRIEMZISHAL LRFY —IBAROLHOHRE- &
MOBBEEEET S,

In this class, focusing on advanced technologies in VLSI physical (layout) designs, we review technical papers (including
conference papers) and discuss about the proposing technologies for design automation from theoretical and practical
viewpoints. Furthermore, we acquire knowledges to develop VLSI physical design tools.

HRIE /Textbooks
BEREPICEATHIER
Documents distributed in class
SEZEREEFEEICIFE O) /References ( Available in the library: O )

HYEHBLYIETR
Books introduced in class
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oVLSI¥E LG

(VLSI Physical Design)

BB WA /Class schedules and Contents

1 VLS ERRFHCE T2 RERRMOE M
VLSIE BRRETICBI T 2 MM OBA(1)
VLSIEBEREHC BT 3 Z MM DBEN(Q2)
VLSIE BERETICBI T 2 Z MBI OBN(3)
HHRLOBRIBER, THOLE (71 R—h )
EMB/XOEANBER, FEOLBR (TI1R—N)
FREY—ILELTORBEEICETZIER (TI1R—N)
VLSIE#RERETIC B 2 MM OBA(1)
9 VLSIEAREETICBE T2 2 MM DBN(2)
10 VLSIERERETICE T 2 MBI DBN(3)
11 ZHARXOBRNEERE, FEOLR (TFTIR—K)
12 ZMWXOEANBEEE, FEOLK (FI1X—N)
13 BRIV —ILELTORBFEICEHTIZER (T1R—N)
14 VLSHIERHCEIAEREFRINTIRE (F1R—N)
15 #ER
XEMBIX DM DOV TIEBREBEICERLTS .

oO~NOoO O, WN

1 Advanced technologies of VLSI physical designs

2 Technical paper reviewing of VLSI placement (1)

3 Technical paper reviewing of VLSI placement (2)

4 Technical paper reviewing of VLSI placement (3)

5 Discussion of technical papers for theoretical aspects

6 Discussion of technical papers for practical aspects

7 Discussion of technical papers for design tools implementation
8 Technical paper reviewing of VLSI routing (1)

9 Technical paper reviewing of VLSI routing (2)

10 Technical paper reviewing of VLSI routing (3)

11 Discussion of technical papers for theoretical aspects

12 Discussion of technical papers for practical aspects

13 Discussion of technical papers for design tools implementation
14 Perspective of VLSI physical designs

15 Conclusions

X Details of technical papers are given in class.

RAEEMD H3E  /Assessment Method

BREBHERESM (T R—KAR) 50%
LR—K 50%

Contributions to the debate 50%
Report 50%

EH- ERFEEBEOHAZAR /Preparation and Review
ERERBIEIC, BEHBKRYIETR

Preparation and review are provided in each class

B LEDEE /Remarks

FHCHSTIBBBECTILIVA L, FBERR. BEHEEOER. XERICHSTHVLSIERFTOEE
discrete structure and algorithms, integrated circuit design, mathematical programming, VLSI physical design
BMHNASSERLOIC, SRFLEFEMICELAHBICERETD L,

Students must contact to faculty to enroll this class.

HUEASOXYE— [Message from the Instructor

EMBE
dAYE1—-22ATA

REROVLSIMERAREM TR, ERHW., FLERANERRD SHARMARREATVET . TOAEAORIN FRORMRRICEMHET

HBDERFATHRLLVERVET,

In advanced technologies of VLSI physical design, novel technologies have been proposed from theoretical and practical
viewpoints. To develop technologies in future needs the both viewpoints.

F—7—R /Keywords
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EMBE

Oﬁﬂ&ébﬁﬁaiiE{t%ﬁ AVEI—BYRTL

(Theory of Combinatorial Optimization)

BYEER

/Instructor

BIBER
/Year

NRALEE

/Year of School Entrance

e EE
/Department

B
/Credits

HES FEE#/ Yasuhiro TAKASHIMA / 1> AT ATER (19~)

28 {y 21 138 RERRE B A
/Semester /Class Format /Class

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

C]|0]O0]O1|O

[ER] RWEMETOEAD R, BRENA AV ATLAD R, BEERATLAI A, BB ATLO—R, B
ETFYAVD—R BE XTATREI-X, AVEI—R22ATLOD—A

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

“Diploma Palicy™ {Competence Students Attain by Course Completion), Specific Targets in Focus

/ Competence Defined in

FEIRE 4T BI] BAE hEgE
X048 - 263 | | © |iaanemib e s EedR o el B e Eied 4,
e I | O [lasheBBbEmeis] - @2 - Sl 25 L0 AT 5o L TR 5,
B - 4l - 2 I | & [BaebemEit 7 sRmEmRL. TORBEERT C LT 4,
B0 = A N | O |[As bRl T 2 ERD. WL EERET 2BaES o,
1 TR e A SR B BRI, B 20 % a5 Ay SR T R, HashemtR

WAL 21— R AT L0—2LAOFER. BB EFAES AHICBIT2EhOMENEEI—20h U+ 25 v o JTHEEL TR S,

RENOPE /Course Description

BHAELEHBULAEEZA< CHLYSBESELRRETHIHERERICOVTIERTS , &, HBREFMBohBEVBBEER<ERYBTFEE
ZTOERNSAEMECEICERT D, TLT , B¥ TR, BELELANBRZAVTHAEDEBBEZERICHER L THEL<S, XBROIEEER
,ERIPRBEOHEEMEEZYETE , 2D, TOBBEOREORENIITERAZETH D,

This course notes the complexity theory which is the basic concept of the combinatorial problem.

In the former part of this course, the complexity theory which is a basic of combinatorial optimization and the methods to solve the difficult problem
are lectured. In the latter part, the combinatorial problem is solved with the utilization of the

lectured methods. The objective of this course consists of estimating the problem and considering its solution.

#HBIE [Textbooks

BICEL
None

SEEZREE®EICIE O) /References ( Available in the library: O )
M. R. Garey and D. S. Johnson, Computers and Intractability: A Guide to the Theory of Np-Completeness, W H Freeman & Co (Sd)
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oA EhLEREILH
(Theory of Combinatorial Optimization)

BB WA /Class schedules and Contents
1HA4H R
2BEBEDIVZA
3 CookM EE
4 NPEE
5 BEIRE O BT
6 NP &
7TEBTILIVXA
SHERNRENFE
9EE (1)

10 35T (2)

X EB(1)-(6)TRZTOTSLREBETS . FHMICODVTRIBETERITS .

1 Guidance

2 Class of Problems
3 Cook's Theorem

4 NP-Completeness
5 Analyzing Problems
6 NP-Hardness

7 Approximation Algorithms
8 Statistical Method

9 Exercise (1)

10 Exercise (2)

11 Exercise (3)

12 Exercise (4)

13 Exercise (5)

14 Exercise (6)

15 Conclusion

X Exercises (1) to (6) deal with programming exercises. Details are given in class.

BRIEFHB D A% /Assessment Method
BB ERES N (Participation) 20%
L 7R— I~ (Report) 80%
Efl- BHRFZOAAE  /Preparation and Review

BETH B#BZEB5AETRE .
HETRE K REONBEEEALEBRTIDL .

For the lectures, you should review the contents.

For the exercises, you should understand the objects.

B LEDEE /Remarks
B ERE , 2B EEEBL  BELTHLZLE .

You should review and understand the issues of the discrete problem and data structure.

HUEASOXYE— [Message from the Instructor

EMBE
dAYE1—-22ATA

BECHLZMMIZCEBRMRCEVTEEREATHD., FBRTTOMALCOVTHERT D, &, REBREHTENELVWEED

MUECOVWTEMBID L Z2EL,

The estimation of the difficulty of the problem is an important issue for the research. This course focuses on the estimation. | hope to obtain the

method to solve the difficult problem.

F—J— R /Keywords
STEEME NP, ESTILIVXA

Time Complexity, NP, Approximation Algorithms
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- BFNE
R HREBEILERES IUEI-8YRATA

(Introduction to Nonlinear Programming)

BHER FE 5% / Shigetoshi NAKATAKE / 183> AT LT %R (19~ ), BB E# / Yasuhiro TAKASHIMA / 1838
/Instructor SATLIER (19~)

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

XBHMSU/EDHEETT. Notice/lntensive course

ERTIFSND MFEARSAHICBITRREN (FEMETERICHICHTE8E) 1 . FIiEZEE

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Tarzets in Focus

FhES A ICEIT B8N FiEEE

RO - ITRR I @ |FREEAE L R T LB U Bl RS IS8T 2,

Frag I O |FRSTERE LR EYLST - #liAes - Gl 27 LOEssH CICRT 2 2 & TE B,
B - Y - RIR il & IRSEREL AT SFEFEERL. TORAERETT L TEF L,

R - =R - BE o) O [FESEmREL CRIT BEEEERD. WL L EINERFT 288 EL D,

"G BHE OB 4 vrHE ) -
51, 1 CHITT AR BT BENIE. Ba—20H a5 hvy TERRL TS, IFRRR R LR
WO 2R AT LI -ALAOEEZ, BESEESAHICEITAEENOMERFE I - A0 U F S L7 w F UL TS0y,

REDOHE /Course Description
FBRFHEEZECABEBEO—SBHTHY IZICBSVTIEZLKOBAZE>TVET, ThERVEBEZEDITIhEE , CO0FELKSVTERER
REABUELLE, TEHHTE  BREEFKEF L TREBER< CEATERVEE | FRFHEAFEORET, BEGASRAML A
LOFEBHEAEZNEREZZZLET, ERNAFEEICHNATIOBERTRERY ND—IRBILPSIZ VD 1B ML BBRENEEELSE
BUET., ABBONEAR 1) FEHBBLOBRE B3 RNFONBEERE ¢, 2) TEHHTREEEOATUS W< 21 OB
EBEODTIIVALAZERLEZADELSICTDHETT,

Nonlinear programming is a field of applied mathematics that have many applications in engineering. Although it has a long history, it experienced
major developments in the last ten years. In the engineering field, when simple linear modelscannot be used to solve problems, nonlinear
programming is applied to solve the problems. In this lecture, the students can obtain basic knowledge of nonlinear programming at the beginning
graduate level.

In addition to the basic topics, this lecture covers some of the important topics in the engineering field such as network optimization and discrete
optimization based on Lagrangian relaxation. This lecture aims at giving the basic mathematical knowledge about nonlinear programming so that
the students can understand the algorithms and

use them.

HRIE  /Textbooks
BEREREERSF

Lecture materials given in the class

SEEREEHEEICIF O) /References ( Available in the library: O )
D.P. Bertsekas: Nonlinear Programming, Athena Scientific, 1999.
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ORI RBILERE R

(Introduction to Nonlinear Programming)

BB WA /Class schedules and Contents
1 #H0sLREL, SREMEEKHE

ABE

s B D

ISUWVE 35

®HE&FHEE

EZ1—KN2E

MESLOREL , RBEESRY

8 AWM FE

9 SUSUDIEHER

0TSV 1EZEHBTIIAVAA

M RFNT A% VIRT IS ODOT %

12 ROt & Y 5T EE

13 XY NO—U&RE(

14 BEBBELETT T 1EM

15 F&d

NOoO O WN

Unconstrained optimization, Optimality conditions
Gradient method,

Newton's method

Least squares problem

Conjugate direction methods

Quasi-Newton method

Optimization over a convex set, Optimality conditions
Gradient projection methods

9 Lagrange multiplier theory

10 Lagrange multiplier algorithm

11 Penalty and augmented Lagrangian methods
12 Duality and convex programming

13 Network optimization

14 Discrete optimization, Lagrangian relaxation

15 Summary of the lecture

RAESHM D H3E  /Assessment Method
RERH 2/ £50%

Two assignments Each 50%

O N OO WN =

ER- BRZBOANAE  /Preparation and Review
ZENBRICBTIETRICKS L
To be announced in each class

B LEmEE /Remarks

WAED EBERBZOEREZEBL VDL
The mathematical prerequisites are linear algebra and advanced calculus.

HEENSOXYE— /Message from the Instructor

FBRERBLUDOFEEZTORENSERL , TS ZRAOHETEN L TESS L EZHRHLET,

EMBE
dAYE1—-22ATA

The students in this class are expected not only to understand the basic theory of nonlinear programming but also to apply it to their own research

field.

F—J— R /Keywords

FEMILRTEE, HI10, BERVERE, BEMRN, U520 1 REER, LFTEE, BRSEL

nonlinear programming, constraints, objective function, optimality conditions, Lagrange multiplier theory, convex programming, discrete

optimization
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EMBE

7 — SLELEA SE1-8YRF
o) :FTaa'_‘\-’HXH-I_nHB dYEImZYATA

(Advanced Computer Architecture)

HYER #R ¥ /Makoto SUGIHARA / BB AT AIEHR (19~ )

/Instructor

BIBER B 28 {1 5 125 RERRE B A

/Year /Credits /Semester /Class Format /Class

NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |7 —F7 0F vinst BT S EIRAER U P MEE SIS T S,
Fag O |\F—F 70 F veastEUEvLET - #liAA - Sl 27 LDsst SIGRT 2 2 2 TE &,
B - Jig - /IR AT —FTOTF st BT BHERREE L. TORBRRET LT D EATEL,

=\ 85| =

B0 - BEK - T O |7—%75F w85t TR 2A0MERD, $L L BAERRT 2HED O,
KO : B PHE O:PRE A: PrRRE A,
1, 1-~IT55T BFMESAHITHITHAE0IE, 81200 F25 47 FERILTREL, ST IT vEketR
MK 2 - 2UAF 42— ZLBIOSEIL BB & PHHEE 51T BRENOMEN B 120N Y %25 hvy J CHEEL T Ea L,

RENOPE /Course Description
BEE, AoE1—3 PATLARBLZOHAEFICRKBELTVS, COOAYEI—R JRATLAOKRTHZNA2O701Y Hid1970FR
MBEICHAREN TR, BELVESZEFTEL, ABETE. BETREB > TLV3EMHEYA/ VOO0 Y HBESTICXEVZATLD
BEGEICEIDHEEETS, £, BETRHRIVE1I—% JATAICHTIERE, SHELPEEEENLETTRAL, TEHPEREY
NDELBEEZFIZDE2>TVD, TZT, CORSIBEREBREIZDLOOTOY HERLEMHT D, FBREZHEITDILICRY, XA
o070t YyHOBREENL Y REEBITDOHEST, WEORVITOJTLZRRTZLEHORSA > M, EKEEENLSIORFHiTZ2Z
BIBEeNTED, FZERER. BFORA7O070vY: 7—FTIOF v ERVETREERZERIDEILLH D,
Computer systems are essential for current and future information society, and microprocessors are basic components in such computer
systems.This lecture explains the architecture and implementation of high-performance microprocessor systems in detail. In addition, other topics
such as low-power/low-energy computing, secure computing, and fault-tolerant computing are also discussed. Students can understand not only
the organization and trends of modern microprocessors, but also how to develop high-performance applications and how to design power
efficient LSls.

HHRIE [Textbooks
BICEAET. BEOOEERERMNT S,
None

SEEREEFEEICIE O) /References ( Available in the library: O )

OComputer Organization and Design, Revised Fourth Edition, Fourth Edition: The Hardware/Software Interface, David A.Patterson and Jonh
L.Hennessy.
OCoputer Architecture, Fifth Edition: A Quantitative Approach, John L.Hennessy and David A.Patterson.
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7 — SnEL A
o) 4?7‘f73F*’mzn aff
(Advanced Computer Architecture)

BB WA /Class schedules and Contents
1 E1—20omRibeToy /O
2MIPS7—FFOF v HHSNDRE
3OVE1—RICHT2EMEE
4 F—RZNADEE
5F—BZNADNA T T4 L&

6 F—XREFE/NY—K

7 EHEB T LALLM

8FvvIaXE

9F vV I1NHENHTELHE

10 RN >

MANL=D2 AT A

12 AHAS AT LDEER

13IILF7OYH

14INF7O0YY: ZYRD—9- NARODOBE
15 HEEETFTIETI /O0PKNL VR

1 Computer Abstractions and Technology

2 MIPS ISA Review

3 Arithmatic for Computers

4 Processor: Building a Datapath

5 Processor: Pipleline Datapath and Control

6 Data and Control Hazard

7 Parallelism via Instructions

8 Memory hierarchies; cache basics review

9 Improving cache performance, cache coherence

10 Virtual machine

11 Storage

12 Designing an I/O systems

13 Multiprocessor

14 GPUs; Network connected multi’s, network topologies
15 Performance models; technology trends and future directions

RABFTM DAL /Assessment Method
L 7R— K~/ Report100%
1L, 80% LD HEN S/ 1tis required to join the lectures more than 80%

ER- BRZBOANAE  /Preparation and Review
BEZRIEBREIRD L,

Students should review lecture materials after class.

BELDEE /Remarks
MHEBETEBEVYN, JVEI—% P—FFTIOFVICEITHEBARBEBEL VD ENEELL,
It is expected (not required) that students have knowledge of the basics of computer architecture.

HYENSOXYHE— Message from the Instructor

F—J— R /Keywords
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CEINE
7__1 h%q"%{téﬁﬁ dAE1—22AT A

(Design for Testability)

HYER A#  FE=/Shinji KIMURA / IEEEh:EED

/Instructor

BIBER By 28 {y 21 2% Hj RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ | AT LLIOEEMFL CR T SRS R U HF e 1S3 T 5.

Fag I O | AT LLETOEBIMHFRSERHTEVLET - fliAa - Sl 27 LADssst SicRT 2 2 e TE 2,
B - Jig - /IR il A | AT LLSTOFEMHRRE CRA T AFREE KL, TOBRRET T o TEL,

Rl - BEE - BE IV O | AT ALBIOFEMHFL CRT SRR RS, ML L EIMTERET SEEEL D,

WS ME O:REE A PriE
1, I-ICHET 2RMESAHICHIT2EN. B3 -20h ) Fa547w FEHEIL TIIES 0y,
WAL 21— R AT L0—2LAOFER. BB EFAES AHICBIT2EhOMENEEI—20h U+ 25 v o JTHEEL TR S,

T2 ERILEE

RENOPE /Course Description
R DEFEELTZ D RREEREER (Large Scale Integration, LSI) ICDWT, ZRNELLKBETIHAESH EEBTIDFEICODVTOBERET
S5, ELVEMEZBEZETZERICIE. LSI OFREFTEYPLSIORERORBRYFHY ., CCTREINSOBY OBERBZCEI<HENFERLERY
FEIODVWTIEND, 512, BYZRDIPTVLSHBEY, MEEEZIFOLSIBERE LDV TERN, RIEDI1BEEORFHSKBLSIO
FEEMZELECIERRMICOVTEIRC LN TED, ERBAER. LSIOFAMEZ—2ERTILIAVAXLABICREBRIAETILIVALEE
#BL, BRELEEOFBIANATEDETHD, /

LSI (Large Scale Integration) is one of key components of recent information and communication systems, and its correctness is very important for
the correct behavior of the total systems. The class focues on analysis and detection methods for the behavior of LSI based on methematical logic.
There are two major issues in the erros of LSI: one is the design bug and the other is fabrication bug.Attendees can understand how to detect
these bugs and also how to improve the tolerance for the bugs. The objectives of the lecture are to understand the test algorithms and the
verification algorithms for LSI's and to analyze simple circuits by hand.

HHRIE [Textbooks
HEL > 1 X%H8% 9%/ Handouts are used

SEEREEREICE O) [References ( Available in the library: O )
O AT ALSIERETI S ( BHEERE , #— L% 1T Text, 2006 ) , "Essentials of electronic testing for digital, memory, and mixed-signal VLSI
circuits," M. L. Bushnell and V. D. Agrawal, Kluwer Academic, 2000.
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7__Z F%Q"E{béﬁﬁ dAE1—22AT A

(Design for Testability)

RESTE- WA /Class schedules and Contents
1 KRR BERBER(LS) OB RiE
Design and Fabrication of LSI
2LSI DREHEETANOERRE
Fault Models and Basic Fabrication Test
BLSIOTAMERT LIV X A
Test Pattern Generation Algorithm
ARBIIa1L—YaveEIIalL—-2 3>
Logic Simulation and Fault Simulation
5 ERROAHENE, THERAM
Observability and Controllability of LSI Circuits
6 IEFEEOT AN
Sequential Test
TTARNZARBICTHEBORTFE
Design Methods for Improving Testability
8 #HA&iAK B2 T AN (Built-in Self Test, BIST)
Built-in Self Test (BIST)
9XEUTFAN 7FOJEBTAN EBETAN
Memory Test, Analog Test and Delay Test
10 BREHREF 2O B E
Design Verification
11 REEKRORR & EMEE
Logic Representation and Equivalence Check
12 5 B B OREHREE
Combinational Verification
13 JE Bl % 0 Z 4 1
Equivalence of Sequential Circuits
14 B Fr B 3§ O 5RFTHHREE
Sequential Verification
15FED
Summary

RIEME D 5%  /Assessment Method

BEOBEADEY & / Attitude of participation 10%
/NF R NIntermediate Tests 30%  3EEE T4 > About 3 times
SR B/ Final Exam. 60% 8 F#2E 8 questions or so

E§l- BRFZOAAE  /Preparation and Review

ENERAOENERENICRT. BERTRCEIREPICERLLHFEREER L, /
Handouts are used in the class. Manuscripts given beforehand should be read before each class, and problems specified in each class should be
solved after the class.

B LEDEE /Remarks

BYEEASOXYE— /Message from the Instructor
OL1ERSHEERICEATIFEEESCLET, RENEEERINMBISNET, 0L1ILAETZHAVOTRIGBETT S, SFEHKTLE
TEDEEEFEREICEELTHY ., BREKRVTT, /

You can learn about manipulation/optimization methods of logic functions, which is applicable to various areas. We just manipulate {0, 1} like
computers, which seems simple but is very interesting.

F—7—R /Keywords
LSIOBEHFE, RETRRY) . 53N, ERETHREL/LSI Fault, Design Error, Reliability, Design Verification
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O“/Z?_'Aﬁﬂﬁﬂiiﬁﬁ AVE1—8YATA

(System Control Theory)

BHER O F2 / Kazumi HORIGUCHI / 88> AT AITER (19~ )

/Instructor

BIBER By 28 {y 21 138 RERRE B A

/Year /Credits /Semester /Class Format /Class

WRAEFE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

/Year of School Entrance O O O O O

HRER [BIR] REAFETOLATI -, RENA AV ATALAD—R, REERATLAOD—R, BB AT LAO—R, &

ERTIFONDS PR AHICHIT O8N0 (FEMETRICHISHTL8E0) 1 . FIEER

/ Competence Defined in “Diploma Policy™ (Competence Students Attain by Course Completion), Specific Targets in Focus

FRIES ARICHIT 28 HhEEE

RO - TERF I @ |2 2T LA SR T S B RE U BT TS IS8T 2,
Fag O | AT LAHIREHGEEYLET - #Bi22 - Sl 27 AOisst SICRT 2 2 & TE &,
B - Jig - /IR A | AT LA CRAT SERREE KL, TOEFRIEETT Co0TEL,

=\ 85| =

Rl - BEE - BE O | AT AR CRET SE0EEEFGD, L L EilEMRET 28T D 2,

O RAE O:BEE A PrORE $7 T LR
1, D lCHEd 2R RS AFICHITAEENIE. Ba—200UFa 347w FRHEEIL TS, 7 °R
MO E 2 — VAT L0—ALA0EEL. #HEBEFUESHHICE T2 N0OMEFa 1 — 20 U d 2 S 4w FTHEEL TARESL,

RENOPE /Course Description
1960FLAIRICBRAET NS AT AHBEREZES, 7, BREATLAEREZHMERRL , RESEXOHEEL, ZLUT , B ATLOTH
Bl TSR  RIRREBRTD. 2VT , BESATLAOREYE , VYT /TOREBREES, €510, #l2 AT LD
BELEDBEE , REATHF-NZ2ER T, HEL , BREIDEROZIESRRTH 2 HBHMHE RS,
FEAEFRDEY,
- REZEHRBICEDVT , B AT LADOREN- BREIHNFTE S,

In this course, we learn the system control theory developed after 1960. First, we describe linear systems in the state space and derive a solution
of the state equation. Then, we discuss controllability, observability and minimal realization of linear systems. Next, we learn stability criteria of
linear systems and Lyapunov's stability theory. Moreover, we understand pole assignment and state observers which are necessary to design
control systems. Finally, we learn the optimal control which is a main result of the modern control theory.

The target is as follows.

- We can analyze and synthesize linear systems based on the state space description.

HHRIE [Textbooks
RETHER/ —NERATFE
Lecture note will be distributed in class.
SEEREEHEEICIF O) /References ( Available in the library: O )

HIMEX , #ARIE— #£F  "RAHER. | BRE , 1994%F , ¥3,700 .
AKX, BIRE #HF , TSERSATLABME, , OO 4, 20105F , ¥2,400 .
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EMBE

oY AT LHIHEH TERTEATA
(System Control Theory)

BB WA /Class schedules and Contents
1 JATLAFBOESOEE - EEERE , BEES -
DATALAHBOEHOBE - ERTY, EETH -
REEBFRE -BEATAL, EERATA -
REZEEERE - REFEXNORF -
AIH M S ERIE - AR -
A H M TERIE - ATERIME -
REEHRR EZEK
ZEM -BEATLAOZEN -
9 REM -UVT/TOREER -
10 BEE
1M1 REATH—/N - B—RTREFTH—/)N -
12 REATH =N - B DRTREFTH—)\ -
13 REHE -HFBELFIL—X-
14 REHE -HFEY—RIZATA-
15 F&d

oO~NOoO O, WN

Mathematics of systems control; Linear space, linear mapping
Mathematics of systems control; Normal matrix, positive definite matrix
State space description; Linear systems, nonlinear systems
State space description; Solution of state equation
Controllability and Observability; Controllability

Controllability and Observability; Observability

State space description and transfer function

Stability; Stability of linear systems

9 Stability; Lyapunov's stability theory

10 Pole assignment

11 State observer; Full order state observer

12 State observer; Minimal order state observer

13 Optimal control; Optimal regulator

14 Optimal control; Optimal servo system

15 Final Review

RIEFFM DA%  /Assessment Method
& 50%
HARFHER 50%
Assignments 50%
Final Examination 50%

O N OO WN =

Ep- ERZFEDORNE /Preparation and Review

BE/—RNEHSHUHHRATHELL L,

Students are required to read the lecture note in advance.
B EDEE /Remarks

TER2EG , BEARE , ERER, ST7AZHR , dAHEBEZBLTVIRENHYET,

Students are required to have learned linear algebra, complex function, Laplace transform and classical control.
BYEEASOXYE— /Message from the Instructor

HEHERIETIIER , ERER , E5EHR , BHRER , AL CHEATIEKRVERTY,. BROFEZIBELELZBOLET,

System control theory is an interesting theory which is related to matrix theory, circuit theory, signal theory, information
theory, and so on. Students who like theory are welcomed.

F—J— R /Keywords
B AT A, REM , BEE , REATH—/\, Hi#HH

linear system, stability, pole assignment, state observer, optimal control
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BRI
o4F B 3T BE TR

(Special Research 1)

HEER F I8 EH E/Research Advisor

/Instructor

BIBER B 6B 5 BE RERRE Rk £E A
/Year /Credits /Semester /Class Format /Class
NRAZEE 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
/Year of School Entrance O O O O O
HNRER [1&] #W A7L0—R

/Department

ERTIFONS FURSAICEITAEE0 (FEMETHICRICHITL8E0) 1 . FEER

/ Competence Defined in “Diploma Palicy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

RS BT BhE e

5008 - 3965 I | @ [BETrosreys s ST c ) SRV 5T 5.
e 1-1 | © [BETrosr iR U S TR S5 D EMEVIRAE IHST 5.

1-2 | @ [BETFICSL TIEIELRBOTSERE AL, ToET BRNERLS LS,
T I-1 | @ [RRTTOSTRIEEST2REERRL. BRAT BHNER LI S,

I-2 | @ [BETEOEFRIEEICHL TIESNHRARTI &S0, RET 20NERITT 2.
R K A V| @ [HTTOSTRIEEIHBHLLENTLE S S, AR Y AEERLLS D,
RO BPHE O M A prME ) ] " JR—
K1, 1 SHIGT APHRE BHICHI BRAIT. B - 20N Y25 LYy FEREIL TS,

L AT L2 LAOFLE L. BB CFESAHICE T EREhOMEREE I - 20 UL 2T Lo FTHEEL TS,

RENOPE /Course Description
MREBHEEG. ZEOMRFECHSULBIMET —XZREL. TORMERICEATLERE, R, MREEETS,

Students set theme for major thesis and conduct research in order to achieve the objective of their thesis under academic supervisor.

HBE /Textbooks
EMRIEEHENEET S,
To be decided by the research advisor.
SEEREEHEEICIE O) /References ( Available in the library: O )
EMRIEEHENEET S,
To be decided by the research advisor.
BE¥EtE- WA /Class schedules and Contents
ZEOMRRBICIHSL T, BERET S,
To be determined according to the student's research subject.
BAESEM D 3% /Assessment Method

MANOMYEH- PEARK WRRROBRELEL TFHET S,
Research progress, mid-term presentations, and research results will all be factors when assigning grades.

Epi- E%FBOANAE  /Preparation and Review
EHRIEBHENEET S,
To be decided by the research advisor.
BELDEE /Remarks
MAREHEOEENE L, BEORERROAEEZTS,
Past research related to the student's theme will be investigated under the instruction of research advisor.
HODHRREEZMRT D ET, ANFNCNETEESH, ARARBESVSHTRICUDNZEHDTEHITERAD ZENMVE, EIEGHEER
BIR2EENHB,
It is required to think about your research up to now, and how the results will be healpful to your current research. Study
tours are included, if needed.

HUEASOXYE— [Message from the Instructor
MANER, ABESH. BEZTDICEELLELT, BPESOAMEZELL T, RENICHRT —NICBMUBEATIEL L,
Please conduct advanced research by utilizing your individuality efficiently, after fully understanding the background of
your research, positioning, and goals.
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(Special Research 1)

F—J— R /Keywords
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o4F BIFFZEI

(Special Research II)

BYEER

/Instructor

BIBER B
/Year /Credits

NRALEE

/Year of School Entrance

e EE
/Department

F I8 EH E/Research Advisor

1ERIFRR B

RETIZEY

28 {y 21 BE RERRE Rk £E A
/Semester /Class Format /Class
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

)

)

)

(ONNO)

[&8] #HATAOD—R

ERTIFONS FURSAICEITAEE0 (FEMETHICRICHITL8E0) 1 . FEER

/ Competence Defined in “Diploma Palicy™ (Competence Students Attain by Course Comeletion), Specific Tarzets in Focus

FRIES HFICBITEEE

IEER

31 [ @ WM IFOERIVIRGRE USRI C 5 A ERIV ISR T A,
. I-1 | @ WWIFOEFBVIRRER UEFEHEE C 51 F2=HEVIERETIE ST &,
I-2 | @ WBETFCELTIEILICERIVSERETHRAL, FRFEY SEENER LIS,
P — I-1 | @ BHMIFOEFREEESITLEBEERL. BAT AN Em LSS,
I-2 | @ [@HTF0SFRES s TS NeMRERTICE Lo, BET BeEN%EIE5T 5.
R - AL - BEE I & [ ITTOE TR ST DL W EW RALE DS, WEEEI T SREER LS E S,

KO ME O:FE A erEhE

1, I-ICHET 2RUESAHICSITSEENL. Ba- 20NV Fa5L7w TEEIL TS,

FERIEFZT I

L AT L2 LAOFLE L. BB CFESAHICE T EREhOMEREE I - 20 UL 2T Lo FTHEEL TS,

RENOPE /Course Description
MREEHER -G EIAREEREIC L PN EEIAERT -V ICA T -HREEEZTS,

Students conduct research in order to achieve the objective of their interdisciplinary thesis under academic supervisor or

Co-supervisor.

HRBE /Textbooks
BHREBEHRENIBET D,

To be decided by the research advisor.

SEZEREEFHEEICIE Q) /References ( Available in the library: O )

EMREEHENEET D

To be decided by the research advisor.

B¥StE - WA /Class schedules and Contents
ZFEOMERBIZSLUT, BERET S,

To be determined according to the student's research subject.

BiERME D A% /Assessment Method

MEANOEMYELK - FEARK HRRROBREHLEL TFHMET S,
Research progress, mid-term presentations, and research results will all be factors when assigning grades.

EH- ERFEBEOHAZAR /Preparation and Review

EMREEHENEET .

To be decided by the research advisor.

BELEDEE /Remarks

MEEEHEOEEOE L, BEOEERARROAEZTD.
Past research related to the student's theme will be investigated under the instruction of research advisor.
BPOHRREEMRTDET, AHNNETEEDSH, ARBARFESVSHTRICIDNZEPHETEADENMUE, EXIEEER

BI2EENH5.

It is required to think about your research up to now, and how the results will be healpful to your current research. Study
tours are included, if needed.
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1ERIFRR B

o4F Al 321 METEEY

(Special Research II)

HYELASOXYE— [Message from the Instructor

MANER, LB, BEEZTHICEELLLT, BPESOEAMEELAL T, EENICHRT —NICBMUBEATIEL L,
Please conduct advanced research by utilizing your individuality efficiently, after fully understanding the background of
your research, positioning, and goals.

F—J— R /Keywords
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